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APPENDIX A 

CHEMICAL RESULTS FOR PHASE I SAMPLING 
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Arsenic As 
fi 1 ter'*l As 
Oissolved^ F As 
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Tin Sn 
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_a_ 

45(8)9 2.4(8) 
< 1 0  < 1 0  

„ , VINELANO CHEMICAL COMPANY SHE 
PHASE I IN08GANIC ANALYTICAL RESULTS Of WATER SAMPLES f011 ITTFn Ton. 

"LA"WATER BRANCH, MAURICE RIVER (MR). LITTLE ROSIN BRANCH ILRBI VB MILL CREEK (MCI 
ALL VALUES IN UG/L (FILTER SAMPLES ARE REPORTED IN UG/F) ' 
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BLACKWATER BRANCH 

Parameter 
Aluminum A1 
Antimony Sb 
Arsenic As 
Arsenic(SAS)'ĉ As 
Barium Ba 
Beryllium Be 
Cadmium Cd 
Calcium Ca 
Chromium Cr 
Cobalt CD 
Copper Cu 
Iron Fe 
Iron (SAS) Pe 
Lead Pb 
Magnesium Mg 

t*\ Manganese 
Mg 
t*\ 

Mercury Hg 
Nickel Ni 
totassiui K 
Seleniisa Se 
Silver *9 

Na Sodium *9 
Na 

ihalllus T1 
Tin Sn 
Vanadium V 
Zinc Zn 
IDtal Organic 
Carbon (SAS) TOC 0.76 1.06 

®-l 
CI C2 

3930 

S 5 
53 65 

1890 8800 
30 13 

27 31 
5640 12800 
1310 1290 
195 219 
811 4450 
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1.8 3.2 
117 15 
- 298 

5,1 
(R)'«> 

16 
(R) 

6.SCR) 0.8(R) 

outer . VINEMND CHEMICAL COMPANY SITE 

ALL VALUES IN MC/KC (TOC RESULTS ARE REPORTED IN PEHCQfT) 
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MAURICE RIVER 
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Parameter3 

VINELAND CHEMICAL COMPANY SITE 
PHASE I ORGANIC ANALYTICAL RESULTS OF SEDIMENT AMD SURFACE WATER SAMPLES COLLECTED FROM 

BLACKWATER BRANCH, MAURICE RIVER (MR), LITTLE ROBIN BRANCH (LRB), PARVIN BRANCH (PB), AND MILL CREEK (MC) 
A. SEDIMENT RESULTS (MG/KG) 

ER-0 
BLACKWATER BRANCH MR LBR MR PB MC MR 
ER-1 

_£] £2_ 
ER-2 ER-3 

JLL 
ER-4 ER-5 ER-6 ER-7 ER-8 ER-9 ER-10 ER-11 

_£J £2_ 
ER-12 ER-13 ER-14 

Acetone 
Toluene 
Unknown 
Tetrachloroethene 
Di chlorodi f1uoro-

methane 

86 
37 
60 51 

1110 3500 620 
- - 83 

480 

72 
970 

69 

38 

B .  W A T E R  R E S U L T S  ( U G / 1 )  

BLACKWATER eRANCH MR LBR MR P9 MC MR 
(Sur- (Sur-

ER-0 ER-1 ER-2 ER-3 ER-4 (Surface) ER-5 ER-6 face) ER-7 ER-8 ER-9 ER-10 face) ER-11 ER-12 ER-13 ER-14 
Parameter3 Surface C I *  C 2  C 3  C I  C 2  S u r f a c e  B o t t o m  £J £2 
Acetone b -c - - 260 120 - - 36 69 - - 120 
Di chl orofl uoro-

me thane - - - ____ _ 7 3 _  _  
2-Butanone - - - ____ ___ _ 2 

a. Thirty-five VOA parameters are reported for each of the samples which were analyzed. In addition more than parameters could be identified as 
"Tentatively Identified Compounds" as a result of mass spectra analyses. Only those compounds which were detected are reported on this table. 

b. Blank spaces indicative that the sample was not analyzed. 
c. Oashes indicate that the parameter was not detected in the sample. 
d. Indicates colocated samples at an individual sample location. 
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APPENDIX B 

CHEMICAL RESULTS FOR PHASE II SAMPLING 
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VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER ANALYSES 

DISSOLVED ARSENIC CONCENTRATIONS 
(UG/L) 

SAMPLE CIP SAMPLE DATE DISSOLVED 
ID STATION ID SAMPLED ARSENIC 

ERO-W ER-0 3097B-239 07/14/87 4.000U 
EROA-W ER-OA 3097B-737 07/15/87 4.000U 
EROB-W ER-OB 3097B-045 06/30/87 4.000U 
EROC-W ER-OC 3097B-1083 07/29/87 4.000U 
ER1-W ER-1 3097B-041 06/29/87 5.500J 
ER2-W ER-2 3097B-734 07/16/87 4.000U 
ER2-WDUP ER-2 3097B-732 07/16/87 4.000U 
ER3-W ER-3 3097B-125 07/10/87 4.800J 
ER3A-W ER-3A 3097B-1105 07/29/87 2790.000 
ER4-W ER-4 3097B-240 07/13/87 202.000 
ER5-W ER-5 3037B-267 06/25/87 460.000J 
ER6-W ER-6 3097B-043 06/29/87 4.000U 
ER6A-W ER-6A 3097B-736 07/15/87 4.000U 
ER6A-WDUP ER-6A 3097B-738 07/16/87 4.000U 
ER7-W ER-7 3097B-733 07/15/87 91.000U 
ER8-W ER-8 3097B-039 06/27/87 46.800 
ER9-W ER-9 3097B-038 07/01/87 4.000U 
ER9A-W ER-9A 3097B-120 07/09/87 65.000 
ER9C-W ER-9C 3097B-121 07/09/87 56.000 
ER9D-W ER-9D 3097B-048 06/30/87 4.400J 
ER9E-W ER-9E 3097B-124 07/10/87 48.000 
ER9F-W ER-9F 3097B-042 07/06/87 36.000 
ER10-W ER-10 3097B-122 07/09/87 32.000 
ER10A-W ER-10A 3097B-123 07/09/87 28.000 
ER11-W ER-11 3037B-300 06/23/87 8.200UJ 
ER20-W ER-20 3097B-1200 08/04/87 39.000 
ER21-W ER-21 3097B-1204 08/04/87 37.000 
ER22-W ER-22 3097B-1208 08/04/87 32.000 
ER23-W ER-23 3097B-1212 08/04/87 26.000 
ER26-W ER-26 3097B-1216 08/04/87 27.000 
ER27-W ER-27 3097B-1220 08/04/87 26.000 ER29-W ER-29 3097B-1224 08/04/87 17.000 
ER32-W ER-32 3097B-1228 08/04/87 16.000 
ER32-WDUP ER-32 3097B-1232 08/04/87 15.000 
ER37-W ER-37 3097B-1236 08/04/87 7.200J 
ER38-W ER-38 3097B-1240 08/04/87 ' 5.800J 
ER39-W ER-39 3097B-1248 08/05/87 7.100J 
ER40-W ER-40 3097B-1244 08/05/87 10.000 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

DATE: 05/11/88 
PAGE 1 

OTHER ANALYSES PERFORMED 

INORG TOTAS VOA BNA PESPCB 
INORG TOTAS VOA BNA PESPCB 
TOTAS INORG VOA BNA PESPCB 
TOTAS INORG VOA BNA PESPCB 
TOTAS INORG PESPCB VOA BNA 
TOTAS INORG VOA 
TOTAS 
INORG TOTAS VOA 
INORG TOTAS VOA BNA PESPCB 
TOTAS INORG BNA VOA PESPCB 
INORG TOTAS VOA 
INORG TOTAS VOA 
INORG TOTAS VOA BNA PESPCB 
INORG TOTAS VOA BNA PESPCB 
INORG TOTAS VOA BNA PESPCB 
INORG TOTAS VOA 
INORG TOTAS VOA BNA PESPCB 
INORG TOTAS VOA 
INORG TOTAS VOA BNA PESPCB 
INORG TOTAS VOA BNA PESPCB 
INORG TOTAS. VOA BNA PESPCB 
TOTAS INORG VOA 
INORG VOA TOTAS 
INORG TOTAS PESPCB VOA BNA 
INORG TOTAS PESPCB VOA BNA 
TOTAS INORG 
INORG TOTAS 
INORG TOTAS 
TOTAS INORG 
INORG . TOTAS 
TOTAS INORG 
INORG TOTAS 
INORG TOTAS 
TOTAS INORG 
TOTAS INORG 
TOTAS INORG 
INORG TOTAS 
INORG TOTAS 



SAMPLE 
ID 

ER43-W 
ER44-W 
ER45-W 
ER50-U 

STATION 

ER-43 
ER-44 
ER-45 
ER-50 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER ANALYSES 

DISSOLVED ARSENIC CONCENTRATIONS 
(UG/L) 

CLP SAMPLE 
ID 

3097B-1252 
3097B-1256 
3097B-1274 
3097B-1266 

DATE 
SAMPLED 

08/05/87 
08/05/87 
08/06/87 
08/05/87 

DISSOLVED 
ARSENIC 

10.000 
5.000U 
8.400J 
5.300J 

DATE: 05/11/88 
PAGE 2 

OTHER ANALYSES PERFORMED 

INORG TOTAS 
INORG TOTAS 
INORG TOTAS 
INORG TOTAS 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

V-V 
o 

r\ 



SAMPLE ID ERO-U 
CASE NUMBER 7615 
CLP SAMPLE ID BK-468 
DATE SAMPLED 07/14/87 

CHLOROMETHANE 10.000 U 
BROMOMETNANE 10.000 U 
VINYL CHLORIDE 10.000 U 
CHLOROETHANE 10.000 U 
METHYL CHLORIDE 5.000 U 
ACETONE 14.000 X 
CARBON DISULFIDE 5.000 U 
1,1-01CHLOROETHENE 5.000 U 
1,1-DICHLOROETHANE 5.000 U 
TRANS-1,2-DICHLOROETHENE 5.000 U 
CHLOROFORM 5.000 U 
1,2-DICHLOROETHANE 5.000 U 
2-BUTANONE 10.000 u 
1,1,1-TRICHLOROETHANE 5.000 u 
CARBON TETRACHLORIDE 5.000 u 
VINYL ACETATE 10.000 u 
BROMODICHLOROMETHANE 5.000 u 
1,2-DICHLOROPROPANE 5.000 u 
TRANS-1,3-DICHLOROPROPENE 5.000 u 
TRICHLOROETHENE 5.000 u 
DIBROMOCHLORONETHANE 5.000 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

/ h%/ yc- 7 pi r f • 

VINELAND CHEMICAL COMPANY SITE DATE: 05/10/88 
SURFACE WATER SAMPLES PAGE 1 
VOLAT1LES ANALYSES 

PAGE 1 

(UG/L) 

EROA-W EROB-U EROC-W ER1-W ER2-U ER3-W 
7615 7537 7729 7537 7615 7573 
BK-731 BL-454 BK-694 BL-445 BK-738 BK-466 
07/15/87 06/30/87 07/29/87 06/27/87 07/15/87 07/10/87 

10.000 U 10.000 U 10.000 U 10.000 U 10.000 U 10.000 U 
10.000 U 10.000 U 10.000 U 10.000 U 10.000 U 10.000 U 
10.000 U 10.000 U 10.000 U 10.000 U 10.000 U 10.000 X 
10.000 U 10.000 U 10.000 U 10.000 u 10.000 U 10.000 U 
5.000 U 6.000 X 5.000 U 5.000 X 5.000 U 10.000 X 
26.000 X 10.000 U 11.000 X 12.000 X 19.000 X 10.000 X 
5.000 U 5.000 U 5.000 U 5.000 u 5.000 U 5.000 U 
5.000 U 5.000 U 5.000 U 5.000 u 5.000 U 5.000 U 
5.000 U 5.000 U 5.000 U 5.000 u 5.000 u 5.000 U 
5.000 u 5.000 U 5.000 U 5.000 u 5.000 u 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 
10.000 u 10.000 u 10.000 X 10.000 u 10.000 u 10.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 
10.000 u 10.000 u 10.000 u 10.000 u 10.000 u 10.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 5.000 U 



SAMPLE ID ERO-W 
CASE NUMBER 7615 
CLP SAMPLE ID BK-468 
DATE SAMPLED 07/14/87 

1.1.2-TRICHLOROETHANE 5.000 U 
BENZENE 5.000 U 
CIS-1,3-DICHLOROPROPENE 5.000 U 
2-CHLOROETHYLVINYLETHER 10.000 U 
BROMOFORM 5.000 U 
4-METHYL-2-PENTANONE 10.000 u 
2-HEXANONE 10.000 u 
TETRACHLOROETHENE 5.000 u 
1.1,2,2-TETRACHLOROETHANE 5.000 u 
TOLUENE 5.000 u 
CHLOROBENZENE 5.000 u 
ETHYLBENZENE 5.000 u 
STYRENE 5.000 u 
TOTAL XYLENES 5.000 u 

TOTAL TICS 0.000 
TIC CONCENTRATION 0.000 A 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R " NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 
VOLATILES ANALYSES 

(UG/L) 

DATE: 05/10/88 
PAGE 1 (CONT.) 

EROA-W 
7615 
BK-731 
07/15/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

EROB-W 
7537 
BL-454 
06/30/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

1.000 
145.000 A 

EROC-W 
7729 
BK-694 
07/29/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

ER1-W 
7537 
BL-445 
06/27/87 

5.000 U 
4.000 J 
5.000 U 
10.000 U 
5.000 U 
4.000 J 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

4.000 
473.000 A 

ER2-W 
7615 
BK-738 
07/15/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

ER3-W 
7573 
BK-466 
07/10/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

1.000 
5.000 A 

-poo A X 



SAMPLE ID ER3A-U ER4-W 
CASE NUMBER 7729 7615 

CLP SAMPLE ID BL-022 BK-469 
DATE SAMPLED 07/29/87 07/13/87 

CHLOROMETHANE 10.000 U 10.000 U 
BROMOMETHANE 10.000 U 10.000 U 
VINYL CHLORIDE 10.000 U 10.000 U 
CHLOROETHANE 10.000 U 10.000 U 
METHYL CHLORIDE 4.000 J 5.000 U 
ACETONE 33.000 X 10.000 U 
CARBON DISULFIDE 5.000 U 5.000 U 
1,1-DICHLOROETHENE 5.000 U 5.000 U 
1,1-01CHLOROETHANE 5.000 U 5.000 u 
TRANS-1,2-DICHLOROETHENE 5.000 U 5.000 u 
CHLOROFORM 5.000 U • 5.000 u 
1,2-DICHLOROETHANE 5.000 U 5.000 u 
2-BUTANONE 10.000 X 10.000 u 
1,1,1-TRICHLOROETHANE 5.000 u 5.000 u 
CARBON TETRACHLORIDE 5.000 u 5.000 u 
VINYL ACETATE 10.000 u 10.000 u 
BROMOO1CHLOROMETHANE 5.000 u 5.000 u 
1,2-DICHLOROPROPANE 5.000 u 5.000 u 
TRANS-1,3-DICHLOROPROPENE 5.000 u 5.000 u 
TRICHLOROETHENE 5.000 u 5.000 u 
DIBROMOCHLOROMETHANE 5.000 u 5.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

j7^ —f'oo 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 
VOLATILES ANALYSES 

(UG/L) 

DATE: 05/10/118 
PAGE 2 

ER5-W 
7508 
BJ-941 
06/25/87 

ER6-W 
7537 
BL-442 
06/29/87 

ER6A-W 
7615 
BK-736 
07/15/87 

ER6A-WDUP 
7615 
BK-735 
07/16/87 

ER7-W 
7615 
BK-732 
07/15/87 

10.000 U 10.000 U 10.000 U 10.000 U 10.000 U 
10.000 U 10.000 U 10.000 U 10.000 U 10.000 U 
10.000 U 10.000 U 10.000 U 10.000 U 10.000 U 
10.000 U 10.000 u 10.000 U 10.000 U 10.000 U 
5.000 U 5.000 U 5.000 U 5.000 U 5.000 U 
14.000 X 10.000 X 7.000 X 14.000 X 9.000 X 
5.000 U 5.000 U 5.000 U 5.000 U 5.000 U 
5.000 U 5.000 U 5.000 U 5.000 U 5.000 U 
5.000 U 5.000 U 5.000 U 5.000 U 5.000 U 
5.000 U 5.000 U 5.000 U 5.000 U 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 U 5.000 U 
5.000 u 5.000 u 5.000 u 5.000 U 5.000 U 
10.000 u 10.000 u 10.000 u 10.000 u 10.000 u 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 
10.000 u 10.000 u 10.000 u 10.000 u 10.000 u 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 
5.000 u 5.000 u 5.000 u 5.000 u 5.000 u 



SAMPLE ID ER3A-W 
CASE NUMBER 7729 
CLP SAMPLE ID BL-022 
DATE SAMPLED 07/29/87 

1,1,2-TRICHLOROETHANE 5.000 U 
BENZENE 5.000 U 
CIS-1,3-DICHLOROPROPENE 5.000 U 
2-CHLOROETHYLVINYLETHER 10.000 U 
BROMOFORM 5.000 U 
4-METHYL-2-PENTANONE 10.000 u 
2-HEXANONE 10.000 u 
TETRACHLOROETHENE 5.000 u 
1,1,2,2-TETRACHLOROETHANE 5.000 u 
TOLUENE 5.000 u 
CHLOROBENZENE 5.000 u 
ETHYLBENZENE 5.000 u 
STYRENE 5.000 u 
TOTAL XYLENES 5.000 u 

TOTAL TICS 0.000 
TIC CONCENTRATION 0.000 A 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

ER4-W 
7615 
BK-469 
07/13/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

h b %  > }  '—f 0 ° Of ;''i 

VINELAND CHEMICAL COMPANY SITE 0ATE. 05/10/88 
SURFACE WATER SAMPLES pA(JE'2 {CQNT ) 
VOLATILES ANALYSES 

(UG/L) 

ER5-W 
7508 
BJ-941 
06/25/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

ER6-W 
7537 
BL-442 
06/29/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
3.000 J 
10.000 U 
5.000 U 
5.000 U 
1.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

ER6A-W 
7615 
BK-736 
07/15/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

ER6A-WDUP 
7615 
BK-735 
07/16/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

ER7-W 
7615 
BK-732 
07/15/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 



SAMPLE ID ER7-UDUP ER8-W 
CASE NUMBER 7615 7537 
CLP SAMPLE ID ,*.733 BL_444 

DATE SAMPLED 07/15/87 06/27/87 

CHLOROMETHANE 10.000 U 10.000 U 
BROMOMETHANE 10.000 U 10.000 U 
VINYL CHLORIDE 10.000 U 10.000 U 
CHLOROETHANE 10.000 U 10.000 U 
METHYL CHLORIDE 5.000 U 3.000 X 
ACETONE 15.000 X 6.000 X 
CARBON DISULFIOE 5.000 U 5.000 U 
1,1-DICHLOROETHENE 5.000 U 5.000 U 
1,1-DICHLOROETHANE 5.000 u 5.000 U 
TRANS-1,2-DICHLOROETHENE 5.000 u 9.000 

U 

CHLOROFORM 5.000 u • 5.000 u 
1,2-DICHLOROETHANE 5.000 u 5.000 u 
2-BUTANONE 10.000 u 10.000 u 
1,1,1-TRICHLOROETHANE 5.000 u 5.000 u 
CARBON TETRACHLORIDE 5.000 u 5.000 u 
VINYL ACETATE 10.000 u 10.000 u 
BROMODICHLOROMETHANE 5.000 u 5.000 u 
1,2-DICHLOROPROPANE 5.000 u 5.000 u 
TRANS-1,3-DICHLOROPROPENE 5.000 u 5.000 u 
TRICHLOROETHENE 5.000 u 11.000 

u 

0IBROMOCHLOROMETHANE 5.000 u 5.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 
VOLATILES ANALYSES 

(UG/L) 

ER9-W 
7537 
BL-457 
07/01/87 

ER9A-W 
7573 
BK-458 
07/09/87 

ER9C-W 
7573 
BK-459 
07/09/87 

ER9D-W 
7537 
BL-447 
06/30/87 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
8.000 X 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 u 
10.000 u 
5.000 u 
5.000 u 
10.000 u 
5.000 u 
5.000 u 
5.000 u 
5.000 u 
5.000 u 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
5.000 U 
10.000 X 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
10.000 u 
5.000 u 
5.000 u 
10.000 u 
5.000 u 
5.000 u 
5.000 u 
3.000 J 
5.000 u 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 X 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 u 
10.000 u 
5.000 u 
5.000 u 
10.000 u 
5.000 u 
5.000 u 
5.000 u 
2.000 J 
5.000 u 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
13.000 X 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

DATE: 05/10/88 
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ER9E-W 
7573 
BK-464 
07/10/87 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
5.000 U 
10.000 X 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 



SAMPLE ID ER7-UDUP ER8-W 
CASE NUMBER 7615 7537 
CLP SAMPLE ID BK-733 BL-444 
DATE SAMPLED 07/15/87 06/27/87 

1,1,2-TRICHLOROETHANE 5.000 U 5.000 U 
BENZENE 5.000 U 5.000 U 
CIS-1,3-DICHLOROPROPENE 5.000 U 5.000 U 
2-CHLOROETHYLVINYLETHER 10.000 U 10.000 U 
BROMOFORM 5.000 U 5.000 U 
4-METHYL-2-PENTANONE 10.000 U 10.000 U 
2-HEXANONE 10.000 U 10.000 U 
TETRACHLOROETHENE 5.000 U 5.000 U 
1,1.2,2-TETRACHLOROETHANE 5.000 u 5.000 U 
TOLUENE 5.000 u 5.000 U 
CHLOROBENZENE 5.000 u • 5.000 u 
ETHYLBENZENE - 5.000 u 5.000 u 
STYRENE 5.000 u 5.000 u 
TOTAL XYLENES 5.000 u 5.000 u 

TOTAL TICS 0.000 1.000 
TIC CONCENTRATION 0.000 A 81.000 A 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

1 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 
VOLATILES ANALYSES 

(UG/L) 

DATE: 05/10/88 
PAGE 3 (CONT.) 

ER9-W 
7537 
BL-457 
07/01/87 

ER9A-W 
7573 
BK-458 
07/09/87 

ER9C-W 
7573 
BK-459 
07/09/87 

ER9D-W 
7537 
BL-447 
06/30/87 

ER9E-W 
7573 
BK-464 
07/10/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

3.000 
1.037 N 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
1.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 X 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 u 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 

10.000 u 
10.000 u 
5.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 

0.000 A 



SAMPLE ID ER9F-W ER10-W 
CASE NUMBER 7537 7573 
CLP SAMPLE ID BL-466 BK-460 
DATE SAMPLED 07/06/87 07/09/87 

CHLOROMETHANE 10.000 U 10.000 U 
BROMOMETHANE 10.000 U 10.000 U 
VINYL CHLORIDE 10.000 X 10.000 U 
CHLOROETHANE 10.000 U 10.000 U 
METHYL CHLORIDE 5.000 U 5.000 U 
ACETONE 10.000 U 10.000 X 
CARBON DISULFIDE 5.000 U 5.000 U 
1,1-DICHLOROETHENE 5.000 U 5.000 U 
1.1-DICHLOROETHANE 5.000 U 5.000 U 
TRANS-1,2-DICHLOROETHENE 5.000 U 5.000 U 
CHLOROFORM 5.000 U • 5.000 U 
1,2-DICHLOROETHANE 5.000 U 5.000 U 
2-BUTANONE 10.000 u 10.000 u 
1,1,1-TRICHLOROETHANE 5.000 u 5.000 U 
CARBON TETRACHLORIDE 5.000 u 5.000 u 
VINYL ACETATE 10.000 u 10.000 u 
BROMOOICHLOROMETHANE 5.000 u 5.000 u 
1,2-DICHLOROPROPANE 5.000 u 5.000 u 
TRANS-1.3-DICHLOROPROPENE 5.000 u 5.000 u 
TRICHLOROETHENE 5.000 u 5.000 u 
DIBROMOCHLOROMETHANE 5.000 u 5.000 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Air A 

VINELAND CHEMICAL COMPANY SITE „ATE. 05/10/88 
SURFACE WATER SAMPLES 
VOLATILES ANALYSES 

(UG/L) 

ER10A-W ER11-W 
7573 7508 
BK-461 BJ-926 
07/09/87 06/23/87 

PAGE 4 

10.000 X 10.000 U 
10.000 X 10.000 U 
10.000 X 10.000 U 
10.000 X 10.000 U 
10.000 X 5.000 U 
10.000 X 10.000 U 
5.000 X 5.000 U 
5.000 X 5.000 U 
5.000 X 5.000 U 
5.000 X 5.000 u 
5.000 X 5.000 u 
5.000 X 5.000 u 
10.000 X 10.000 u 
5.000 X 5.000 u 
5.000 X 5.000 u 
10.000 X 10.000 u 
5.000 X 5.000 u 
5.000 X 5.000 u 
5.000 X 5.000 u 
5.000 X 5.000 u 
5.000 X 5.000 u 



SAMPLE ID ER9F-U 
CASE NUMBER 7537 
CLP SAMPLE ID BL-466 
DATE SAMPLED 07/06/87 

1,1,2-TRICHLOROETHANE 5.000 U 
BENZENE 5.000 U 
CIS-1,3-D1CHLOROPROPENE 5.000 U 
2-CHLOROETHYLVINYLETHER 10.000 U 
BROMOFORM 5.000 U 
4-METHYL-2-PENTANONE 10.000 U 
2-HEXANONE 10.000 U 
TETRACHLOROETHENE 5.000 U 
1,1,2,2-TETRACHLOROETHANE 10.000 U 
TOLUENE 5.000 U 
CHLOROBENZENE 5.000 u 
ETHYLBENZENE 5.000 u 
STYRENE 5.000 u 
TOTAL XYLENES 5.000 u 

TOTAL TICS 1.000 
TIC CONCENTRATION 8.000 A 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE DATE. 05/10/68 
SURFACE WATER SAMPLES PAGE'4 (C0NT , 

VOLAT1LES ANALYSES 
(UG/L) 

ER10-W 
7573 
BK-460 . 
07/09/87 

ER10A-W 
7573 
BK-461 
07/09/87 

ER11-W 
7508 
BJ-926 
06/23/87 

5.000 U 5.000 X 5.000 U 
5.000 U 5.000 X 5.000 U 
5.000 U 5.000 X 5.000 U 
10.000 u 10.000 X 10.000 U 
5.000 u 5.000 X 5.000 u 
10.000 u 10.000 X 10.000 u 
10.000 u 10.000 X 10.000 u 
5.000 u 5.000 X 5.000 u 
10.000 u 5.000 X 5.000 u 
5.000 u 1.000 X 5.000 u 
5.000 u 5.000 X 5.000 u 
5.000 u 5.000 X 5.000 u 
5.000 u 5.000 X 5.000 u 
5.000 u 5.000 X 5.000 u 

0.000 0.000 0.000 
0.000 A 0.000 A 0.000 A 

~i°oO fV X ̂  



SAMPLE ID ERO-W 
CASE NUMBER 7615 
CLP SAMPLE ID BK-468 
DATE SAMPLED 07/14/87 

PHENOL .0.000 U 
BIS[2-CHLOROETHYL] ETHER 10.000 u 
2-CHLOROPHENOL 10.000 u 
1,3-DICHLOROBENZENE 10.000 u 
1,4-DICHLOROBENZENE 10.000 u 
BENZYL ALCOHOL 10.000 u 
1,2-DICHLOROBENZENE 10.000 u 
2-METHYLPHENOL 10.000 u 
BIS[2-CHLOROISOPROPYL] ETHER 10.000 u 
4-METHYLPHEN0L 10.000 u 
N-NITROSO-DIPROPYLAMINE 10.000 u 
HEXACHLORETHANE 10.000 u 
NITROBENZENE 10.000 u 
ISOPHORONE 10.000 u 
2-NITROPHENOL 10.000 u 
2,4-DIMETHYLPHENOL 10.000 u 
BENZOIC ACID 50.000 u 
BISI2-CHLOROETHOXY] METHANE 10.000 u 
2,4 -DICHLOROPHENOL 10.000 u 
2,2,4-TRICHLOROBENZENE 10.000 u 
NAPHTHALENE 10.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

BNA ANALYSES 
(UG/L) 

EROA-U 
7615 
BK-731 
07/15/87 

EROC-W 
7729 
BK-694 
07/29/87 

ER1-W 
7537 
BL-445 
06/27/87 

DATE: 05/10/88 
PAGE 1 

ER10A-W 
7573 
BK-461 
07/09/87 

ER11-W 
7508 
BJ-926 
06/23/87 

ER3A-W 
7729 
Bl-022 
07/29/87 

10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 U 

10.000 U 
10.000 u 
10.000 U 
10.000 u 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 U 
10.000 u 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 U 

20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 

10.000 u 
10.000 u 
10.000 u 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 U 
10.000 u 
10.000 U 
10.000 u 
10.000 u 

10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 U • 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 

h ^~COO j\l £• 0 



SAMPLE ID ERO-W 
CASE NUMBER 7615 
CLP SAMPLE ID BK-468 
DATE SAMPLED 07/14/87 

4-CHLOROANILINE 10.000 u 
HEXACHLOROBUTADIENE 10.000 u 
4-CHLORO-3-METHLYPHENOL 10.000 u 
2-METNAPHTHALENE 10.000 u 
HEXACLCYCLOPENTADIENE 10.000 u 
2,4,6-TRICHLOROPHENOL 10.000 u 
2,4,5-TRICHLOROPHENOL 50.000 u 
2-CHLORONAPHTHALENE 10.000 u 
2-NITROANILINE 50.000 u 
DIMETHYL PHTHALATE 10.000 u 
ACENAPHTHYLENE 10.000 u 
3-NITROANILINE 50.000 u 
ACENAPHTHENE 10.000 u 
2,4-DINITROPHENOL 50.000 u 
4-NITROPHENOL 50.000 u 
DIBENZOFURAN 10.000 u 
2,4-DINITROTOLUENE 10.000 u 
2,6-DINITROTOLUENE 10.000 u 
DIETHYLPHTHALATE 10.000 u 
4-CHLOROPHENYL PHENYL ETHER 10.000 u 
FLUORENE 10.000 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

BNA ANALYSES 
(UG/L) 

EROA-W 
7615 
BK-731 
07/15/87 

EROC-W 
7729 
BK-694 
07/29/87 

ER1-W 
7537 
BL-445 
06/27/87 

DATE: 05/10/88 
PAGE 1 (CONT.) 

ER10A-W 
7573 
BK-461 
07/09/87 

ER11-W 
7508 
BJ-926 
06/23/87 

ER3A-W 
7729 
BL-022 
07/29/87 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
50.000 U 
10.000 u 
50.000 U 
10.000 u 
10.000 U 
50.000 U 
10.000 u 
50.000 U 
50.000 U 
10.000 u 
10.000 u 
10.000 U 
10.000 u 
10.000 U 
10.000 U 

10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
50.000 U 
10.000 U 
50.000 U 
10.000 U 
10.000 U 
50.000 X 
10.000 u 
50.000 U 
50.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 U 

20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
100.000 U 
20.000 u 
100.000 u 
20.000 u 
20.000 u 
100.000 u 
20.000 u 
100.000 u 
100.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 

10.000 u 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 U 
10.000 U 
50.000 U 
10.000 u 
10.000 u 
50.000 U 
10.000 u 
50.000 U 
50.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 U 
50.000 U 
10.000 u 
50.000 U 
10.000 U 
10.000 u 
50.000 U 
10.000 U 
50.000 U 
50.000 U 
10.000 u 
10.000 u 
10.000 U 

10.000 u 
10.000 u 
10.000 u 

10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 U 
10.000 u 
50.000 U 
10.000 u 
10.000 u 
50.000 X 
10.000 U 
50.000 U 
50.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

-?oO/)ITf1 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ERO-U 
7615 
BK-468 
07/14/87 

EROA-U 
7615 
BK-731 
07/15/87 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

BNA ANALYSES 
(UG/L) 

EROC-W 
7729 
BK-694 
07/29/87 

ER1-W 
7537 
BL-445 
06/27/87 

ER10A-U 
7573 
BK-461 
07/09/87 

ER11-W 
7508 
BJ-926 
06/23/87 

4-NITROANILINE 50.000 u 50.000 u 
4.6-DINITR0-2-METHYLPHEN0L 50.000 u 50.000 u 
N-NITROSODIPHENYLAMINE 10.000 U 10.000 u 
4-BROMOPHENYL PHENYL ETHER 10.000 u 10.000 u 
HEXACHLOROBENZENE ^10.000 u 10.000 u 
PENTACHLOROPHENOL 50.000 u 50.000 u 
PHENANTHRENE 10.000 u 10.000 u 
ANTHRACENE 10.000 u 10.000 u 
DI-n-BUTYLPHTHALATE 10.000 u 10.000 u 
FLUORANTHRENE 10.000 u 10.000 u 
PYRENE 10.000 u 10.000 u 
BUTYL BENZYL PHTHALATE 10.000 u 10.000 u 
3,3-DICHLOROBENZIDlNE 20.000 u 20.000 u 
BENZO[a]ANTHRACENE 10.000 u 10.000 u 
BIS I2-ETHYLHEXYL1PHTHALATE 10.000 u 10.000 u 
CHRYSENE 10.000 u 10.000 u 
DI-n-OCTYL PHTHALATE 10.000 u 10.000 u 
BENZO[b]FLUORANTHENE 10.000 u 10.000 u 
BENZO[k]FLUORANTHENE 10.000 u 10.000 u 
BENZO[a]PYRENE 10.000 u 10.000 u 
INDENO[1,2,3-CD]PYRENE 10.000 u 10.000 u 

EXPLANATION OF COOES: 

50.000 u 50.000 X 50.000 u 50.000 u 
50.000 u 100.000 u 50.000 u 50.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
50.000 u 100.000 u 50.000 u 50.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
20.000 u 40.000 u 20.000 u 20.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
8.000 J 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 
10.000 u 20.000 u 10.000 u 10.000 u 

J - ESTIMATED VALUE 
C - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
'J - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

DATE: 05/10/88 
PAGE 1 (CONT.) 

ER3A-W 
7729 
BL-022 
07/29/87 

50.000 u 
50.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
20.000 u 
10.000 u 
0.600 J 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

IS%Q ~7qqO Cii-tt 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

DIBENZO[A,H]ANTHRACENE 
BENZOCG,H,I]PERYLENE 

TOTAL TICS 
TIC CONCENTRATION 

EXPLANATION OF CODES: 

ERO-U 
7615 
BK-468 
07/14/87 

10.000 U 
10.000 U 

2.000 
10.000 J 

EROA-W 
7615 
BK-731 
07/15/87 

10.000 U 
10.000 U 

1.000 
0.000 A 

VJNLLANU UntMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

BNA ANALYSES 
(UG/L) 

EROC-W 
7729 
BK-694 
07/29/87 

10.000 U 
10.000 U 

6.000 
45.600 

ER1-W 
7537 
BL-445 
06/27/87 

20.000 
20.000 

1.000 
533.000 

ER10A-U 
7573 
BK-461 
07/09/87 

10.000 U 
10.000 U 

2.000 
32.000 J 

ER11-W 
7508 
BJ-926 
06/23/87 

10.000 U 
10.000 U 

0.000 

0.000 

DATE: 05/10/88 
PAGE 1 (CONT.) 

ER3A-W 
7729 
BL-022 
07/29/87 

10.000 
10.000 

1.000 
17,000 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

>' C —7<i00  ̂



SAMPLE ID ER4-W 
CASE NUMBER 7615 
CLP SAMPLE ID BK-469 
DATE SAMPLED , 07/13/87 

PHENOL 10.000 u 
BISC2-CHLOROETHYL] ETHER 10.000 u 
2-CHLOROPHENOL 10.000 u 
1,3-DICHLOROBENZENE 10.000 u 
1,4-DICHLOROBENZENE 10.000 u 
BENZYL ALCOHOL 10.000 u 
1,2-DICHLOROBENZENE 10.000 u 
2-METHYLPHENOL 10.000 u 
BIS[2-CHLOROISOPROPYL] ETHER 10.000 u 
4-METHYLPHENOL 10.000 u 
h'- NITROSO-DIPROPYLAMINE 10.000 u 
HEXACHLORETHANE 10.000 u 
NITROBENZENE 10.000 u 
ISOPHORONE 10.000 u 
2-NITROPHENOL 10.000 u 
2,4-DIMETHYLPHENOL 10.000 u 
BENZOIC ACID 50.000 u 
BIS [2-CHLOROETHOXY] METHANE 10.000 u 
2,4-DICHLOROPHENOL 10.000 u 
2,2,4-TRICHLOROBENZENE 10.000 u 
NAPHTHALENE 10.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
'J - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

BNA ANALYSES 
(UG/L) 

ER6A-W 
7615 
BK-736 
07/15/87 

ER6A-WDUP 
7615 
BK-735 
07/16/87 

ER7-W 
7615 
BK-732 
07/15/87 

DATE: 05/10/88 
PAGE 2 

ER9-W 
7537 
BL-457 
07/01/87 

ER9D-W 
7537 
BL-447 
06/30/87 

ER9E-W 
7573 
BK-464 
07/10/87 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 U 
10.000 U 
10.000 u 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 u 
50.000 U 
10.000 U 
10.000 u 
10.000 U 
10.000 U 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 U 
10.000 u 
10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 U 
50.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 

10.000 u 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 U 
10.000 u 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 

20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 

20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 U 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 
20.000 u 

10.000 u 
10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 U 
10.000 u 
10.000 u 
50.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

-Tc,9o/]/ i_/] 



SAMPLE ID ER4-W ER6A-W 
CASE NUMBER 7615 7615 
CLP SAMPLE ID BK-469 BK-736 
DATE SAMPLED 07/13/87 07/15/87 

4-CHLOROANILINE 10.000 u 10.000 u 
HEXACHLOROBUTADIENE 10.000 u 10.000 u 
4-CHLORO-3-METHLYPHENOL 10.000 u 10.000 u 
2-METNAPHTHALENE 10.000 u 10.000 u 
HEXACLCYCLOPENTADIENE 10.000 u 10.000 u 
2,4,6-TRICHLOROPHENOL 10.000 u 10.000 u 
2,4,5-TRICHLOROPHENOL 50.000 u 50.000 u 
2-CHLORONAPHTHALENE 10.000 u 10.000 u 
2-NITROANILINE 50.000 u 50.000 u 
DIMETHYL PHTHALATE 10.000 u 10.000 u 
ACENAPHTHYLENE 10.000 u 10.000 u 
3-NITROANILINE 50.000 u 50.000 u 
ACENAPHTHENE 10.000 u 10.000 u 
2,4-DINITROPHENOL 50.000 u 50.000 u 
4-NITROPHENOL 50.000 u 50.000 u 
ffiBENZOFURAN 10.000 u 10.000 u 
2,4-DINITROTOLUENE 10.000 u 10.000 u 
2,6-DINITROTOLUENE 10.000 u 10.000 u 
DIETHYLPHTHALATE 10.000 u 10.000 u 
4-CHLOROPHENYL PHENYL ETHER 10.000 u 10.000 u 
FLUORENE 10.000 u 10.000 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Ac3(2 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

BNA ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 2 (CONT.) 

ER6A-WDUP 
7615 
BK-735 
07/16/87 

ER7-W 
7615 
BK-732 
07/15/87 

ER9-W 
7537 
BL-457 
07/01/87 

ER9D-W 
7537 
BL-447 
06/30/87 

ER9E-W 
7573 
BK-464 
07/10/87 

10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
50.000 u 50.000 u 100.000 u 
10.000 u 10.000 u 20.000 u 
50.000 u 50.000 u 100.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
50.000 u 50.000 u 100.000 u 
10.000 u 10.000 u 20.000 u 
50.000 u 50.000 u 100.000 u 
50.000 u 50.000 u 100.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 
10.000 u 10.000 u 20.000 u 

20.000 u 10.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
100.000 u 50.000 u 
20.000 u 10.000 u 
100.000 u 50.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
100.000 u 50.000 u 
20.000 u 10.000 u 
100.000 u 50.000 u 
100.000 u 50.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 
20.000 u 10.000 u 



VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

SNA ANALYSES 
(UG/L) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

4-NITROANILINE 
4.6-DINITR0-2-METHYLPHEN0L 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-n-BUTYLPHTHALATE 
FLUORANTHRENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO[a]ANTHRACENE 
BIS [2-ETHYLHEXYL]PHTHALATE 
CHRYSENE 
DI-n-OCTYL PHTHALATE 
BENZOtb]FLUORANTHENE 
BENZO[k]FLUORANTHENE 
BENZOta]PYRENE 
ln'DENO tl, 2,3-CD] PYRENE 

EXPLANATION OF COOES: 

ER4-W 
7615 
BK-469 
07/13/87 

50.000 
50.000 
10.000 
10.000 
10.000 
50.000 
10.000 
10.000 
2.000 

10.000 
10.000 
10.000 
20.000 
10.000 
29.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
B 
u 
u 
u 
u 
u 
u 

ER6A-W 
7615 
BK-736 
07/15/87 

50.000 u 
50.000 u 
10.000 u 
10.000 u 
10.000 u 
50.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
20.000 u 
10.000 u 
10.000 X 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

ER6A-UDUP 
7615 
BK-735 
07/16/87 

50.000 
50.000 
10.000 
10.000 

10.000 
50.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
20.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
X 
u 
u 
u 
u 
u 
u 

ER7-W 
7615 
BK-732 
07/15/87 

50.000 
50.000 
10.000 
10.000 
10.000 
50.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
20.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
X 
u 
u 
u 
u 
u 
u 

ER9-W 
7537 
BL-457 
07/01/87 

ER9D-W 
7537 
BL-447 
06/30/87 

DATE: 05/10/88 
PAGE 2 (CONT.) 

ER9E-W 
7573 
BK-464 
07/10/87 

100.000 u 100.000 U 50.000 u 100.000 u 100.000 U 50.000 u 20.000 u 20.000 U 10.000 u 20.000 u 20.000 U 10.000 u 20.000 u 20.000 U 10.000 u 100.000 u 100.000 u 50.000 u 20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 
40.000 u 40.000 u 20.000 u 
20.000 u 20.000 u 10.000 u 
2.000 J 6.000 J 10.000 u 
20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 20.000 u 20.000 u 10.000 u 
20.000 u 20.000 u 10.000 u 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

SS3 o ~^QOQ /Y</) 



SAMPLE ID ER4-U 

CASE NUMBER 7615 
CLP SAMPLE ID BK-469 
DATE SAMPLED 07/13/87 

DIBENZO(A,H]ANTHRACENE 10.000 U 
BENZO [G,H,IJPERYLENE 10.000 U 

TOTAL TICS 2.000 
TIC CONCENTRATION 60.000 J 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VlNbLAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

BNA ANALYSES 
(UG/L) 

ER6A-W 
7615 
BK-736 
07/15/87 

ER6A-WDUP 
7615 
BK-735 
07/16/87 

ER7-W 
7615 
BK-732 
07/15/87 

DATE: 05/10/88 
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ER9-W 
7537 
BL-457 
07/01/87 

ER9D-W 
7537 
BL-447 
06/30/87 

ER9E-W 
7573 
BK-464 
07/10/87 

10.000 u 
10.000 u 

2.000 
10.000 J 

10.000 u 
10.000 u 

1.000 
0.000 A 

10.000 u 
10.000 u 

2.000 
10.000 J 

20.000 U 
20.000 U 

2.000 
281.000 A 

20.000 U 
20.000 U 

2.000 

309.000 A 

10.000 U 
10.000 U 

1.000 
108.000 J 

-r;OO N 



SAMPLE 10 ERO-U EROA-W 
CASE NUMBER 7^5 7615 

CLP SAMPLE ID „K-468 BK-731 
DATE SAMPLED 07/14/87 07/15/87 

ALPHA-BHC 0.050 U 0.050 U 
BETA-BHC 0.050 U 0.050 U 
DELTA-BHC 0.050 U 0.050 U 
GAMMA-BHC 0.050 U 0.050 U 
HEPTACHLOR 0.050 U 0.050 U 
ALDRIN 0.050 U 0.050 U 
HEPTACHLOR EPOXIDE 0.050 U 0.050 u 
ENDOSULFAN I 0.050 u 0.050 u 
DIELDRIN 0.100 u 0.100 u 
4-4-DDE 0.100 u 0.100 u 
ENDRIN 0.100 u 0.100 u 
ENDOSULFAN II 0.100 u 0.100 u 
4-4-DDD 0.100 u 0.100 u 
ENDOSULFAN SULFATE 0.100 u 0.100 u 
4-4-DDT 0.100 u 0.100 u 
METHOXYCHLOR 0.500 u 0.500 u 
ENDRIN KETONE 0.100 u 0.100 u 
CHLORDANE 0.500 u 0.500 u 
TOXAPHENE 1.000 u 1.000 u 
AROCHLOR 1016 0.500 u 0.500 u 
AROCHLOR 1221 0.500 u 0.500 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
.. - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

/.sfc' Air A 

V1NELAMD CHEMICAL COMPACT SITE 
SURFACE WATER SAMPLES pAGE 1 

PESTICIDE/PCB ANALYSES 
(UG/L) 

ER0C"W ER1-W ER3A-W ER4-W ER6A-W 
7729 7537 7729 7615 7615 
BIC~694 BL-022 BK-469 BK-736 
07/29/87 06/27/87 07/29/87 07/13/87 07/15/87 

0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 
0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 
0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 
0.050 U 0.050 U 0.050 u 0.050 U 0.050 U 
0.050 U 0.050 u 0.050 u 0.050 U 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
0.500 u 0.500 u 0.500 u 0.500 u 0.500 u 
0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
0.500 u 0.500 u 0.500 u 0.500 u 0.500 u 
1.000 u 1.000 u 1.000 u 1.000 u 1.000 u 
0.500 u 0.500 u 0.500 u 0.500 u 0.500 u 
0.500 u 0.500 u 0.500 u 0.500 u 0.500 u 



SAMPLE 10 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

AROCHLOR 1232 
AROCHLOR 1242 
AROCHLOR 1248 
AROCHLOR 1254 
AROCHLOR 1260 

EXPLANATION OF COOES: 

ERO-W 
7615 
BK-468 
07/14/87 

EROA-U 
7615 
BK-731 
07/15/87 

0.500 U 0.500 U 
0.500 U 0.500 U 
0.500 U 0.500 U 
1.000 U 1.000 U 
1.000 U 1.000 u 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 
PESTICIDE/PCB ANALYSES 

(UG/L) 

EROC-U 
7729 
BK-694 
07/29/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

ER1-W 
7537 
BL-445 
06/27/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

ER3A-W 
7729 
BL-022 
07/29/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

ER4-W 
7615 
BK-469 
07/13/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

DATE: 05/10/88 
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ER6A-U 
7615 
BK-736 
07/15/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Jo Q f\>'C ^ 



SAMPLE ID ER6A-WDUP ER7-W 
CASE NUMBER 7615 yf>.,5 
CLP SAMPLE ID BK-735 BK-732 
DATE SAMPLED 07/16/87 07/15/87 

ALPHA-BHC 0.050 U 0.050 U 
BETA-BHC 0.050 U 0.050 U 
DELTA-BHC 0.050 U 0.050 U 
GAMMA-BHC 0.050 U 0.050 U 
HEPTACHLOR 0.050 U 0.050 U 
ALDRIN 0.050 U 0.050 U 
HEPTACHLOR EPOXIDE 0.050 u 0.050 u 
ENDOSULFAN I 0.050 u 0.050 u 
DIELDRIN 0.100 u 0.100 u 
4-4-DDE 0.100 u 0.100 u 
ENDRIN 0.100 u 0.100 u 
ENDOSULFAN II 0.100 u 0.100 u 
4-4-DDD 0.100 u 0.100 u 
ENDOSULFAN SULFATE 0.100 u 0.100 u 
4-4-DDT 0.100 u 0.100 u 
METHOXYCHLOR 0.500 u 0.500 u 
ENDRIN KETONE 0.100 u 0.100 u 
CHLORDANE 0.500 u 0.500 u 
TOXAPHENE 1.000 u 1.000 u 
AROCHLOR 1016 0.500 u 0.500 u 
AROCHLOR 1221 0.500 u 0.500 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

bS%(P ~(?00 

) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 
PESTICIDE/PCB ANALYSES 

(UG/L) 

ER9-W 
7537 
BL-457 
07/01/87 

ER9D-W 
7537 
BL-447 
06/30/87 

ER9E-W 
7573 
BK-464 
07/10/87 

ER10A-W 
7573 
BK-461 
07/09/87 

0.050 U 0.050 U 0.050 U 0.050 u 
0.050 U 0.050 U 0.050 U 0.050 U 
0.050 U 0.050 V 

u 0.050 U 0.050 U 
0.050 U 0.050 u 0.004 J 0.050 U 
0.050 U 0.050 u 0.050 U 0.050 U 
0.050 U 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 
0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 
0.100 u 0.100 u 0.100 u 0.100 u 
0.500 u 0.500 u 0.500 u 0.500 u 
0.100 u 0.100 u 0.100 u 0.100 u 
0.500 u 0.500 u 0.500 u 0.500 u 
1.000 u 1.000 u 1.000 u 1.000 u 
0.500 u 0.500 u 0.500 u 0.500 u 
0.500 u 0.500 u 0.500 u 0.500 u 

DATE: 05/10/88 
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ER11-W 
7508 
BJ-926 
06/23/87 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 u 
0.050 u 
0.050 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.500 u 
0.100 u 
0.500 u 
1.000 u 
0.500 u 
0.500 u 

\ 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

AROCHLOR 1232 
AROCHLOR 1242 
AROCHLOR 1248 
AROCHLOR 1254 
AROCHLOR 1260 

EXPLANATION OF CODES: 

ER6A-UDUP 
7615 
BK-735 
07/16/87 

0.500 
0.500 
0.500 
1.000 
1.000 

ER7-W 
7615 
BK-732 
07/15/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 
PESTICIDE/PCB ANALYSES 

(UG/L) 

ER9-W 
7537 
BL-457 
07/01/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

ER9D-W 
7537 
BL-447 
06/30/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

ER9E-W 
7573 
BK-464 
07/10/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

ER10A-U 
7573 
BK-461 
07/09/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

DATE: 05/10/88 
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ER11-U 
7508 
BJ-926 
06/23/87 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

-too [WC-n 



SAMPLE ID ERO-W EROA-W 
CASE NUMBER 7615 7615 
CLP SAMPLE ID MBJ-699 MBJ-702 
DATE SAMPLED 07/14/87 07/15/87 

ALUMINUM 507.000 632.000 
ANTIMONY 20.000 U 20.000 U 
ARSENIC 10.000 X 2.200 J 
BARIUM 89.000 J 67.000 J 
BERYLLIUM 3.700 U 3.700 U 
CADMIUM 3.600 U 3.600 U 
CALCIUM 5000.000 X 5000.000 X 
CHROMIUM 7.600 U 7.600 U 
COBALT 9.700 U 9.700 U 
COPPER 17.000 J 25.000 J 
IRON 2210.000 . 2080.000 
LEAD 5.000 X 5.000 X 
CYANIDE 10.000 R 10.000 R 
MAGNESIUM 2650.000 J 2200.000 J 
MANGANESE 42.000 25.000 
MERCURY 0.600 0.200 U 
NICKEL 33.000 U 32.000 U 
POTASSIUM 667.000 J 688.000 J 
SELENIUM 5.000 X 0.500 U 
SILVER 4.900 u 4.900 U 
SODIUM 5000.000 X 5000.000 X 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

-^o.oo 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

EROB-W 
7537 
MBI-544 
06/30/87 

EROC-W 
7729 
MBJ-790 
07/29/87 

ER1-W 
7537 
MB I-537 
06/27/87 

ER2-W 
7615 
MBJ-708 
07/15/87 

949.000 100.000 U 
33.000 U 33.000 U 
6.000 U 6.000 U 
68.000 J 148.000 J 
4.000 U 4.000 U 
4.000 U 4.000 U 

9230.000 4490.000 J 
9.000 U 9.000 U 
7.000 U 7.000 U 
17.000 U 35.000 

3230.000 146.000 
5.000 X 5.000 X 
10.000 R 10.000 R 

3440.000 J 2190.000 J 
96.000 20.200 J 
0.200 U 0.300 
7.900 J 6.000 U 

928.000 955.000 J 
2.000 U 2.000 U 
7.000 U 7.000 U 

3580.000 J 8400.000 

421.000 529.000 
33.000 U 20.000 U 
6.000 U 2.500 J 

105.000 J 84.000 J 
4.000 U 3.700 U 
4.600 J 3.600 U 

6380.000 5000.000 X 
9.000 u 7.600 U 
7.000 u 9.700 U 

27.000 18.000 J 
2310.000 1800.000 
29.400 5.000 X 
10.000 R 10.000 R 

3290.000 J 2430.000 J 
50.600 45.000 
0.200 U 0.200 U 
8.600 J 32.000 U 

500.000 U 1100.000 J 
2.000 U 0.500 U 
7.000 U 4.900 U 

6300.000 5000.000 X 

DATE: 05/10/88 
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ER3-W 
7573 
MBJ-698 
07/10/87 

332.000 
20.000 U 
61.000 
111.000 J 
3.700 U 
3.600 U 

5430.000 
9.700 J 
9.700 U 
27.000 
100.000 X 
7.500 
10.000 R 

2480.000 J 
36.000 
0.600 
33.000 U 

1430.000 J 
1.300 J 
4.900 U 

6620.000 



SAMPLE ID ERO-W EROA-W 
CASE NUMBER 7615 7615 

CLP SAMPLE ID mj-699 MBJ-702 
DATE SAMPLED 07/14/87 07/15/87 

THALLIUM 10.000 X 0.600 U 
VANADIUM 5.300 U 5.300 U 
Z,HC 20.000 X 20.000 X 

SOLIDS (X) 0.000 0.000 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG / L )  

DATE: 05/10/88 
PAGE 1 (CONT.) 

EROB-W 
7537 
MBI-544 
06/30/87 

EROC-U 
7729 
MBJ-790 
07/29/87 

ER1-U 
7537 
MB!-537 
06/27/87 

ER2-W 
7615 
MBJ-708 
07/15/87 

ER3-W 
7573 
MBJ-698 
07/10/87 

8.000 U 
12.000 U 
20.000 X 

8.000 U 
12.000 U 
74.100 J 

8.000 U 
12.000 U 
40.400 

1.300 J 
5.300 U 
20.000 X 

0.600 U 
5.300 U 

20.000 X 

0.000 0.000 0.000 0.000 0.000 



SAMPLE 10 ER3A-W ER4-W 
CASE NUMBER 7729 7615 

CLP SAMPLE ID MBJ-793 MBJ-700 
DATE SAMPLED 07/29/87 07/13/87 

ALUMINUM 100.000 U 506.000 
ANTIMONY 33.000 U 20.000 U 
ARSENIC 6200.000 153.000 
BARIUM 96.900 J 66.000 J 
BERYLLIUM 4.000 U 3.700 U 
CADMIUM 4.000 U 3.600 U 
CALCIUM 3600.000 J 5000.000 X 
CHROMIUM 9.000 U 7.600 U 
COBALT 7.000 U 9.700 U 
COPPER 20.900 J 15.000 J 
IRON 124.000 • 100.000 X 
LEAD 5.000 X 5.000 X 
CYANIDE 10.000 R 10.000 R 
MAGNESIUM 1650.000 J 1840.000 J 
MANGANESE 18.300 

\ 
J 46.000 

MERCURY 0.200 U 0.800 
NICKEL 6.000 U 75.000 
POTASSIUM 612.000 J 405.000 J 
SELENIUM 2.000 U 5.000 X 
SILVER 7.000 U 4.900 U 
SOOIUM 6500.000 5000.000 X 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
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ER5-W 
7508 
MBJ-059 
06/25/87 

ER6-W 
7537 
MBI-534 
06/29/87 

ER6A-W 
7615 
MBJ-706 
07/15/87 

ER6A-UDUP 
7615 
MBJ-705 
07/16/87 

ER7-W 
7615 
MB J-703 
07/15/87 

240.000 J 100.000 U 324.000 353.000 405.000 
30.000 U 33.000 U 20.000 U 20.000 U 20.000 U 
570.000 J 6.000 U 4.500 J 4.400 J 10.000 X 
200.000 X 53.000 J 68.000 J 71.000 J 66.000 J 
2.000 U 4.000 U 3.700 U 3.700 U 3.700 U 
5.000 U 4.000 U 3.600 U 3.600 U 3.600 U 

4100.000 J 3980.000 J 5000.000 X 5000.000 X 5000.000 X 
10.000 U 9.000 U 7.600 U 7.600 U 7.600 U 
25.000 U 7.000 U 9.700 U 9.700 U 9.700 U 
15.000 U 17.000 U 19.000 J 18.000 J 17.000 J 

100.000 X 817.000 1950.000 1990.000 1540.000 
50.000 U 3.740 5.000 X 5.000 X 5.000 X 
10.000 R 10.000 R 10.000 R 10.000 R 10.000 R 

1600.000 J 2150.000 J 2090.000 J 2150.000 J 1840.000 J 
24.000 J 18.700 46.000 44.000 41.000 
0.200 U 0.200 U 0.200 U 0.200 0.200 
30.000 U 6.O0O U 32.000 U 32.000 U 32.000 U 

1600.000 J 639.000 845.000 J 1050.000 J 845.000 J 
5.000 U 2.000 U 0.500 U 2.400 J 0.500 U 
10.000 U 7.000 U 4.900 U 4.900 U 4.900 U 

7200.000 J 4730.000 J 5000.000 X 5000.000 X 5000.000 X 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

THALLIUM 
VANADIUM 
ZINC 

SOLIDS (X) 

EXPLANATION OF COOES: 

ER3A-W 
7729 
MBJ-793 
07/29/87 

8.000 U 
12.000 U 
65.100 J 

0.000 

ER4-W 
7615 
MBJ-700 
07/13/87 

10.000 X 
5.300 U 
20.000 X 

0.000 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

ER5-W 
7508 
MBJ-059 
06/25/87 

5.000 U 
30.000 U 
21.000 J 

0.000 

ER6-W 
7537 
MBI-534 
06/29/87 

8.000 U 
12.000 U 
8.000 J 

0.000 

ER6A-U 
7615 
MBJ-706 
07/15/87 

0.600 U 
19.000 J 
20.000 X 

0.000 

ER6A-UDUP 
7615 
MBJ-705 
07/16/87 

0.600 U 
18.000 J 
20.000 X 

0.000 

DATE: 05/10/88 
PAGE 2 (CONT.) 

ER7-W 
7615 
NBJ-703 
07/15/87 

0.600 U 
15.000 J 
20.000 X 

0.000 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

9 O - -f., 00 Al X P 



SAMPLE ID ER7-WDUP ER8-W 
CASE NUMBER 7615 7537 
CLP SAMPLE ID MBJ-704 MBI-536 
DATE SAMPLED 07/15/87 06/27/87 

ALUMINUM 394.000 132.000 J 
ANTIMONY 20.000 U 33.000 U 
ARSENIC 10.000 X 10.000 X 
BARIUM 66.000 J 57.500 J 
BERYLLIUM 3.700 U 4.000 U 
CADMIUM 3.600 U 4.000 U 
CALCIUM 5000.000 X 3790.000 J 
CHROMIUM 7.700 J 9.000 U 
COBALT 9.700 U 7.000 U 
COPPER 15.000 J 17.000 U 
IRON 1500.000 1020.000 
LEAD 5.000 X 3.960 
CYANIDE 10.000 R 10.000 R 
MAGNESIUM 1850.000 J 2090.000 J 
MANGANESE 40.000 24.300 
MERCURY 0.200 0.200 U 
NICKEL 32.000 U 6.000 U 
POTASSIUM 823.000 J 642.000 
SELENIUM 0.500 J 2.000 U 
SILVER 4.900 U 7.000 U 
SODIUM 5000.000 X 6300.000 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
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ER9-W 
7537 
MBJ-663 
07/01/87 

ER9A-W 
7573 
MBJ-691 
07/09/87 

ER9C-W 
7573 
MBJ-692 
07/09/87 

ER9D-W 
7537 
MBI-539 
06/30/87 

ER9E-W 
7573 
MBJ-696 
07/10/87 

141.000 J 211.000 194.000 J 100.000 U 214.000 
33.000 U 20.000 U 20.000 U 33.000 U 20.000 U 
6.000 U 123.000 150.000 6.000 U 146.000 

128.000 J 69.000 J 69.000 J 48.000 J 77.000 J 
4.000 U 3.700 U 3.700 U 4.000 U 3.700 U 
4.000 U 3.600 U 3.600 U 4,000 U 3.600 U 

13100.000 5470.000 5160.000 4900.000 J 5660.000 
9.000 U 7.600 U 7.600 U 9.000 U 9.300 J 
7.000 U 9.700 U 9.700 U 7.000 U 9.700 U 
17.000 U 21.000 J 15.000 J 17.000 U 11.000 U 

356.000 100.000 X 100.000 X 719.000 100.000 X 
5.000 X 4.000 J 3.700 J 5.000 X 2.700 J 
10.000 R 10.000 R 10.000 R 10.000 R 10.000 R 

4570.000 J 2250.000 J 2240.000 J 3210.000 J 2400.000 J 
34.000 37.000 40.000 41.000 42.000 
0.200 U 0.400 0.300 0.200 u 0.300 
26.000 J 33.000 U 33.000 U 6.OO0 u 33.000 U 

2340.000 1230.000 J 1660.000 J 500.000 u 1470.000 J 
2.000 U 0.500 U 0.500 U 2.000 u 0.500 U 
7.000 U 4.900 U 4.900 U 7.000 u 4.900 U 

20900.000 6780.000 8120.000 4440.000 J 8070.000 

-poo (t£(\ 



SAMPLE 10 ER7-WDUP ER8-W 
CASE NUMBER 7615 7537 
CLP SAMPLE ID MBJ-704 MBI-536 
DATE SAMPLED 07/15/87 06/27/87 

THALLIUM 0.600 U 8.000 U 
VANADIUM 14.000 J 12.000 U 
Z,NC 20.000 X 23.100 

SOLIDS (X) 0.000 0.000 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

& -T9O0d 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 3 (CONT.) 

ER9-W 
7537 
MBJ-663 
07/01/87 

ER9A-W 
7573 
MBJ-691 
07/09/87 

ER9C-W 
7573 
MBJ-692 
07/09/87 

ER9D-W 
7537 
MBI-539 
06/30/87 

ER9E-W 
7573 
MBJ-696 
07/10/87 

8.000 U 
12.000 U 
20.000 X 

0.000 

0.600 U 
6.600 J 
20.000 X 

0.000 

0.600 U 
5.300 U 
20.000 X 

0.000 

8.000 U 
12.000 U 
20.000 X 

0.000 

0.600 U 
6.900 J 
20.000 X 

0.000 



SAMPLE ID ER9F-W ER10-W 
CASE NUMBER 7615 7573 
CLP SAMPLE ID MB J-671 MBJ-693 
DATE SAMPLED 07/06/87 07/09/87 

ALUMINUM 240.000 164.000 J 
ANTIMONY 20.000 U 20.000 U 
ARSENIC 105.000 125.000 
BARIUM 65.000 J 67.000 J 
BERYLLIUM 3.700 U 3.700 U 
CADMIUM 3.600 U 3.600 U 
CALCIUM 5000.000 X 5580.000 
CHROMIUM 13.000 7.600 U 
COBALT 9.700 U 9.700 U 
COPPER 14.000 J 11.000 U 
IRON 1850.000 100.000 X 
LEAD 5.000 X 3.800 J 
CYANIDE 10.000 R 10.000 R 
MAGNESIUM 2600.000 J 2540.000 J 
MANGANESE 47.000 47.000 
MERCURY 0.500 0.200 U 
NICKEL 43.000 33.000 U 
POTASSIUM 770.000 J 1800.000 J 
SELENIUM 0.500 U 0.500 U 
SILVER 4.900 U 4.900 U 
SOOIUM 5000.000 X 8190.000 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Z 9 $ & toQf\! t (1 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 4 

ER10A-W 
7573 
MBJ-694 
07/09/87 

ER11-W 
7508 
MBJ-457 
06/23/87 

ER20-W 
7782 
MBJ-800 
08/04/87 

ER21-W 
7782 
MBJ-801 
08/04/87 

ER22-W 
7782 
MBJ-802 
08/04/87 

163.000 J 100.000 U 465.000 502.000 191.000 J 
20.000 U 30.000 U 3.000 U 3.000 U 3.000 U 
102.000 5.000 U 79.700 91.000 89.000 
85.000 J 200.000 X 72.000 J 69.000 J 51.000 J 
3.700 U 2.000 U 2.100 U 2.100 U 2.100 U 
3.600 U 5.000 U 5.000 X 5.000 X 5.000 X 

5560.000 11300.000 3350.000 J 3170.000 J 3710.000 J 
7.600 U 14.000 9.400 U 9.400 U 9.400 U 
9.700 U 25.000 U 38.000 U 38.000 u 38.000 U 
11.000 J 15.000 U 16.000 U 16.000 u 16.000 U 
4.000 X 100.000 X 2540.000 J 2670.000 J 2210.000 J 
2.300 J 500.000 U 10.000 7.700 4.000 J 
10.000 R 10.000 R 10.000 R 10.000 R 10.000 R 

2570.000 J 4100.000 J 2460.000 J 2520.000 J 2420.000 J 
52.000 129.000 J 100.000 97.000 74.000 
0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 
33.000 U 30.000 U 28.000 U 28.000 U 28.000 U 

1890.000 J 8900.000 2230.000 J 2220.000 J 1890.000 J 
0.850 J 5.000 U 5.000 X 5.000 X 5.000 X 
4.900 U 10.000 U 19.000 7.700 u 7.700 U 

8860.000 85600.000 9890.000 8300.000 8670.000 



SAMPLE ID ER9F-U ER10-W 
CASE NUMBER 7615 7573 

CLP SAMPLE ID MBJ-671 MBJ-693 
DATE SAMPLED 07/06/87 07/09/87 

THALLIUM 10.000 X 0.600 J 
VANADIUM 6.500 J 5.300 U 
Z,NC 20.000 X 20.000 X 

SOLIDS (X) 0.000 0.000 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

(y -mo fV "X-' ̂  

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 4 (CONT.) 

ER10A-W 
7573 
MBJ-694 
07/09/87 

ER11-W 
7508 
MBJ-457 
06/23/87 

ER20-W 
7782 
MBJ-800 
08/04/87 

ER21-W 
7782 
MBJ-801 
08/04/87 

ER22-W 
7782 
MBJ-802 
08/04/87 

0.600 U 
5.300 U 

20.000 X 

0.000 

5.000 U 
30.000 U 
10.000 

0.000 

10.000 X 
47.000 J 
20.000 X 

0.000 

10.000 X 
23.000 U 
20.000 X 

0.000 

10.000 X 
23.000 U 
20.000 X 

0.000 



SAMPLE ID 
CASE NUM8ER 
CLP SAMPLE 10 
DATE SAMPLED 

ER23-W 
7782 
MBJ-803 
08/04/87 

ER26-W 
7782 
MBJ-804 
08/04/87 

vincinnu tncn 1LAL LUPIrANT SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

ER27-W 
7782 
MBJ-805 
08/04/87 

ER29-W 
7782 
MB J-806 
08/04/87 

ER32-W 
7782 
MB J-807 
08/04/87 

ER32-WDUP 
7782 
MBJ-808 
08/04/87 

DATE: 05/10/88 
PAGE 5 

ER37-W 
7782 
MBJ-809 
08/04/87 

ALUMINUM 1110.000 711.000 458.000 
ANTIMONY 3.000 U 3.000 U 3.000 U 
ARSENIC 10.000 X 73.000 82.000 
BARIUM 72.000 J 60.000 J 51.000 J 
BERYLLIUM 2.100 U 2.100 U 2.100 U 
CADMIUM 5.000 X 5.000 X 5.000 X 
CALCIUM 3520.000 J 3380.000 J 3530.000 J 
CHROMIUM 9.400 u 9.400 U 9.400 u 
COBALT 38.000 u 38.000 U 38.000 u 
COPPER 16.000 u 16.000 U 16.000 u 
IRON 3660.000 J 2870.000 J 2440.000 J 
LEAD 9.400 6.900 5.600 
CYANIDE 10.000 R 10.000 R 10.000 R 
MAGNESIUM 2700.000 J 2780.000 J 3150.000 J 
MANGANESE 101.000 90.000 82.000 
MERCURY 0.200 u 0.200 U 0.200 U 
NICKEL 28.000 U 28.000 U 28.000 U 
POTASSIUM 2400.000 J 2350.000 J 2340.000 J 
SELENIUM 5.000 X 5.000 X 5.000 X 
SILVER 7.700 u 7.700 U 7.700 U 
SOOIUM 9580.000 11000.000 15300.000 

EXPLANATION OF CODES: 

918.000 631.000 656.000 739.000 
3.000 U 3.000 U 3.000 U 3.000 U 

50.000 52.000 44.000 18.000 
48.000 J 43.000 J 44.000 J 49.000 J 
2.100 U 2.100 U 2.100 U 2.100 U 
5.000 X 5.000 X 5.000 X 5.000 X 

5050.000 6260.000 6320.000 28800.000 
9.400 U 9.400 U 9.400 U 13.000 
38.000 U 38.000 U 38.000 U 38.000 U 
16.000 U 16.000 U 16.000 U 25.000 J 

2750.000 J 2430.000 J 2550.000 J 2010.000 J 
5.000 U 2.900 U 3.300 2.900 U 
10.000 R 10.000 R 10.000 R 10.000 R 

7350.000 J 12000.000 J 12300.000 J 82500.000 J 
74.000 71.000 73.000 106.000 
0.200 U 0.200 U 0.200 U 0.200 U 
28.000 U 28.000 U 28.000 U 28.000 U 

3690.000 J 5110.000 5260.000 24800.000 
5.000 X 5.000 X 5.000 X 5.000 X 
7.700 U 7.700 U 7.700 U 35.000 

57200.000 138000.000 138000.000 993000.000 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

7°0 0 f\l t ̂  



SAMPLE ID ER23-U ER26-W 
CASE NUMBER 7782 77B2 

CLP SAMPLE ID MBJ-803 MBJ-804 
DATE SAMPLED 08/04/87 08/04/87 

THALLIUM 10.000 X 10.000 X 
VANADIUM 32.000 J 23.000 U 
Z,NC 20.000 X 20.000 X 

SOLIDS (X) 0.000 0.000 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

^  O  T W O / i t  ̂  

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 5 (CONT.) 

ER27-W 
7782 
MBJ-805 
08/04/87 

ER29-W 
7782 
MBJ-806 
08/04/87 

ER32-W 
7782 
MBJ-807 
08/04/87 

ER32-WDUP 
7782 
MBJ-808 
08/04/87 

ER37-W 
7782 
MBJ-809 
08/04/87 

10.000 X 
39.000 J 
20.000 X 

0.000 

10.000 X 
23.000 U 
20.000 X 

0.000 

10.000 X 
23.000 U 
20.000 X 

0.000 

10.000 X 
23.000 U 
20.000 X 

0.000 

10.000 X 
60.000 
20.000 X 

0.000 



SAMPLE ID ER38-W ER39-W 
CASE NUMBER 7782 7782 
CLP SAMPLE ID MBJ-810 MBJ-811 
DATE SAMPLED 08/04/87 08/05/87 

ALUMINUM 384.000 293.000 
ANTIMONY 3.000 U 3.000 U 
ARSENIC 12.000 25.000 
BARIUM 43.000 J 40.000 J 
BERYLLIUM 2.100 U 2.100 U 
CADMIUM 5.000 X 5.000 X 
CALCIUM 51700.000 23600.000 
CHROMIUM 23.000 9.400 U 
COBALT 38.000 U 38.000 U 
COPPER 25.000 J 16.000 U 
IRON 951.000 J 1260.000 J 
LEAD 2.900 U 2.900 U 
CYANIDE 10.000 R 10.000 R 
MAGNESIUM 169000.000 J 70800.000 J 
MANGANESE 94.000 90.000 
MERCURY 0.200 U 0.200 U 
NICKEL 51.000 28.000 U 
POTASSIUM 55500.000 23900.000 
SELENIUM 5.000 X 5.000 X 
SILVER 10.000 7.700 U 
SODIUM 1560000.000 632000.000 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 6 

ER40-W 
7782 
MBJ-812 
08/05/87 

ER43-W 
7782 
MBJ-813 
08/05/87 

ER44-W 
7782 
MBJ-814 
08/05/87 

ER45-W 
7782 
MBJ-815 
08/06/87 

ER50-W 
7782 
MBL-243 
08/05/87 

421.000 675.000 793.000 600.000 802.000 
3.000 U 3.000 U 18.000 38.000 3.000 U 
18.000 13.000 12.000 8.000 J 2.800 J 
40.000 J 41.000 J 36.000 J 32.000 J 30.000 U 
2.100 U 2.100 U 2.100 U 2.100 U 2.400 J 
5.000 X 5.000 X 5.000 X 5.000 X 5.000 X 

30100.000 52600.000 88700.000 119000.000 207000.000 
9.400 U 27.000 49.000 55.000 56.000 
38.000 U 38.000 U 38.000 U 38.000 U 51.000 
16.000 U 28.000 16.000 U 29.000 87.000 

1190.000 J 1410.000 J 1250.000 J 816.000 J 799.000 
2.900 U 2.900 U 2.900 U 2.900 U 2.900 U 
10.000 R 10.000 R 10.000 R 10.000 R 10.000 R 

92900.000 J 165000.000 J 280000.000 J 368000.000 J 591000.000 
94.000 109.000 105.000 98.000 56.000 
0.200 U 0.200 U 0.200 u 0.200 U 0.200 U 
28.000 U 40.000 40.000 X 77.000 105.000 

31400.000 55100.000 98200.000 134000.000 232000.000 
5.000 X 5.000 X 5.000 X 5.000 X 5.000 X 
7.700 U 9.600 J 14.000 17.000 17.000 

818000.000 1560000.000 2890000.000 4320000.000 6092000.000 

5 ,;P "7?QG A1 A- -'A 



SAMPLE 10 ER38-U ER39-W 
CASE NUMBER 7732 7782 

CLP SAMPLE ID MBJ-810 MBJ-811 
DATE SAMPLED 08/04/87 08/05/87 

THALLIUM 10.000 X 10.000 X 
VANADIUM 23.000 U 28.000 J 
Z,NC 20.000 X 20.000 X 

SOLIDS (%) 0.000 0.000 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

5 •;«>./ /V £- / • 

VINELAND CHEMICAL COMPANY SITE DAT£. 05/10/9#-' 
SURFACE WATER SAMPLES pAGE"6 (CQNT) 
INORGANIC ANALYSES 

(UG/L) 

ER40-W 
7782 
MBJ-812 
08/05/87 

10.000 X 
32.000 J 
20.000 X 

0.000 

ER43-W 
7782 
MBJ-813 
08/05/87 

10.000 X 
23.000 U 
20.000 X 

0.000 

ER44-W 
7782 
MBJ-814 
08/05/87 

10.000 X 
23.000 U 
20.000 X 

0.000 

ER45-W 
7782 
MBJ-815 
08/06/87 

10.000 X 
23.000 U 
20.000 X 

0.000 

ER50-W 
7782 
MBL-243 
08/05/87 

10.000 X 
23.000 U 
20.000 X 

0.000 



V1NELAND CHEMICAL COMPANY SITE 
SURFACE WATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 7 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER51-W 
7782 
HBL-244 
08/06/87 

ALUMINUM 402.000 
ANTIMONY 26.000 J 
ARSENIC 2.700 J 
BARIUM 30.000 u 
BERYLLIUM 2.400 j 
CADMIUM 5.000 X 
CALCIUM 200000.000 
CHROMIUM 48.000 
COBALT 66.000 
COPPER 40.000 j 
IRON 282.000 
LEAD 2.900 u 
CYANIDE 10.000 R 
MAGNESIUM 566000.000 
MANGANESE 61.000 
MERCURY 0.200 u 
NICKEL 112.000 
POTASSIUM 225000.000 
SELENIUM 5.000 X 
SILVER 13.000 
SODIUM S

 
*
8
 

o
 
o
 

© o
 

o
 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

O --fry? 



VINELAND CHEMICAL COMPANY SITE 
SURFACE HATER SAMPLES 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 7 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER51-W 
7782 
MBL-244 
08/06/87 

THALLIUM 
VANADIUM 
ZINC 

10.000 X 
23.000 U 
20.000 X 

SOLIDS (X) 0.000 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES 

DATE: 06/23/88 
PAGE 1 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

SAMPLF DEPTH DATE ARSENIC IRON TOC 
ID STATION CORE (FT) SAMPLED (MG/KG) (MG/KG) (MG/KG) X > SAND 

ERO-AO ER-0 A 0-1 07/14/87 1.000 UJ 5440.000 3990.000 0.00 ER0-A1 ER-0 A 1-2 07/14/87 10.000 X 8640.000 9880.000 13.10 ER0-A2 ER-0 A 2-3 07/14/87 1.900 UJ 5330.000 103000.000 15.50 ERO-BO ER-0 B 0-1 07/14/87 1.100 J 3140.000 13800.000 4.20 ER0-B1 ER-0 B 1-2 07/14/87 1.200 UJ 2240.000 12700.000 6.70 ER0-B2 ER-0 B 2-3 07/14/87 1.000 UJ 597.000 7350.000 2.70 ER0-B2DUP ER-0 B 2-3 07/14/87 1.000 UJ 604.000 5390.000 0.90 

EROA-AO ER-OA A 0-1 07/14/87 1.000 UJ 747.000 11300.000 20.00 EROA-AODUP ER-OA A 0-1 07/14/87 4.600 UJ 4410.000 9860.000 35.40 ER0A-A1 ER-OA A 1-2 07/14/87 1.000 UJ 1170.000 9780.000 34.40 ER0A-A2 ER-OA A 2-3 07/14/87 0.900 UJ 100.000 X 1280.000 30.30 
EROA-BO ER-OA B 0-1 07/14/87 1.000 UJ 1250.000 2760.000 14.40 ER0A-B1 ER-OA B 1-2 07/14/87 1.000 UJ 100.000 X 1060.000 6.60 
ER0A-B2 ER-OA B 2-3 07/14/87 1.000 UJ 350.000 1640.000 5.00 

EROB-AO ER-OB A 0-1 07/14/87 6.000 J 20900.000 40200.000 10.80 
ER0B-A1 ER-OB A 1-2 07/14/87 2.200 UJ 5240.000 3200.000 8.10 
ER0B-A2 ER-OB A 2-3 07/14/87 2.400 UJ 3640.000 11000.000 12.40 
EROB-BO ER-OB B 0-1 07/14/87 10.000 X 18800.000 35400.000 20.70 
ER0B-B1 ER-OB B 1-2 07/14/87 2.600 UJ 7710.000 28400.000 25.10 
ER0B-B2 ER-OB B 2-3 07/14/87 2.200 UJ 1470.000 6500.000 5.00 

EROC-AO ER-OC A 0-1 07/14/87 3.910 4180.000 41600.000 11.20 
EROC-AODUP ER-OC A 0-1 07/14/87 4.600 5820.000 0.000 0.00 

X SAND X SILT % CLAY TOTAL OTHER ANALYSES PERFORMED 

0.00 

63.30 
74.30 
89.90 
88.30 
87.30 
85.30 

76.70 
64.50 
63.30 
69.70 
82.70 
91.10 
91.90 

45.40 
80.10 
78.90 
63.60 
62.00 
90.20 

84.60 
0.00 

0.00 
14.70 
6.30 
3.60 
3.40 
7.90 
11.20 

2.00 
0.00 
1.60 
0.00 
1.60 
1.00 
2.10 

24.58 
7.94 
4.58 
5.99 
8.47 
2.99 

2.17 
0.00 

0.00 
7.80 
3.40 
2.20 
1.40 
1.70 
2.20 

0.00 
98.90 
99.50 
99.90 
99.80 
99.60 
99.60 

16.20 
2.68 
3.82 
4.15 
3.68 
1.67 

96.98 
98.82 
99.70 
94.44 
99.25 
99.86 

1.68 99.65 
0.00 0.00 

EPTOX 

INORG VOA PESPCB BNA 

0.90 99.60 
0.00 99.90 
0.60 99.90 
0.00 100.00 
1.20 99.90 
1.20 99.90 
0.80 99.80 

INORG BNA PESPCB VOA 

EPTOX 

INORG BNA PESPCB VOA 

INORG VOA BNA PESPCB 
INORG PESPCB BNA VOA 

^oofi x:0 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES DATE: 

PAGE 2 
SAMPLE 
ID 

EROC-A1 
EROC-A2 
EROC-BO 
EROC-B1 
EROC-B2 

ER1-AO 
ER1-A1 
ER1-A2 
ER1-BO 
ER1-B1 
ER1-B2 

ER2-AO 
ER2-AODUP 
ER2-A1-
ER2-A2 
ER2-B0 
ER2-B1 
ER2-B2 

ER3-A0 ER-3 A 0-1 07/14/87 10.000 X 913.000 
ER3-A1 ER-3 A 1-2 07/14/87 10.000 X 350.000 
ER3-A2 ER-3 A 2-3 07/14/87 10.000 X 100.000 
ER3-A2DUP ER-3 A 2-3 07/14/87 10.000 X 100.000 

6690.000 
18800.000 
1470.000 
2280.000 

DEPTH DATE ARSENIC IRON TOC 
STATION CORE (FT) SAMPLED (MG/KG) (MG/KG) (MG/KG) X > SAND 

ER-OC A 1-2 07/14/87 1.100 U 1920.000 10300.000 13.60 ER-OC A 2-3 07/14/87 1.000 U 1710.000 6430.000 21.10 ER-OC B 0-1 07/14/87 1.300 U 1630.000 34800.000 14.50 ER-OC B 1-2 07/14/87 3.200 2590.000 9200.000 20.70 ER-OC B 2-3 07/14/87 . 1.000 U 1350.000 1190.000 38.60 

ER-1 A 0-1 07/14/87 7.840 6330.000 22500.000 2.80 
ER-1 A 1-2 07/14/87 7.200 J 6040.000 7900.000 1.50 
ER-1 A 2-3 07/14/87 2.200 UJ 3120.000 21600.000 17.60 
ER-1 B 0-1 07/14/87 8.200 J 4940.000 111000.000 0.30 
ER-1 B 1-2 07/14/87 14.000 UJ 5150.000 85300.000 8.20 
ER-1 
f 

B 2-3 07/14/87 3.200 UJ 2230.000 59800.000 44.10 

ER-2 A 0-1 07/14/87 3.500 UJ 4200.000 67800.000 10.10 
ER-2 A 0-1 07/14/87 2.800 UJ 3540.000 55900.000 5.90 
ER-2 A 1-2 07/14/87 1.600 UJ 2230.000 11700.000 6.30 
ER-2 A 2-3 07/14/87 1.000 UJ 920.000 3300.000 12.00 
ER-2 B 0-1 07/14/87 11.000 J 7030.000 173000.000 4.10 
ER-2 B 1-2 07/14/87 3.500 J 2030.000 40100.000 7.50 
ER-2 B 2-3 07/14/87 1.100 UJ 100.000 X 16400.000 2.10 

% SAND X SILT X CLAY TOTAL OTHER ANALYSES PERFORMED 

84.00 
78.70 
76.50 
76.00 
61.40 

87.00 
69.10 
79.70 
47.30 
29.50 
39.00 

75.60 
78.80 
85.10 
87.90 
59.50 
88.50 
97.80 

1.12 

0.00 
6.04 
2.15 
0.00 

6.05 
15.14 
1.38 

11.33 
38.79 
4.46 

6.00 
7.70 
4.20 
0.00 

22.30 
1.60 
0.00 

1.02 
0>00 
2.17 
0.84 

99.74 
99.80 
99.21 
99.69 

0.00 100.00 

3.75 
4.91 
1.10 

18.65 
23.42 
11.27 

5.00 
4.00 
3.70 
0.00 

11.00 

2.00 
0.00 

99.60 
90.65 
99.78 
77.58 
99.91 
98.83 

96.70 
96.40 
99.30 
99.90 
96.90 
99.60 
99.90 

EPTOX 

INORG VOA BNA PESPCB 

0.30 99.80 0.00 0.00 100.10 EPTOX 
0.10 96.80 1.20 1.80 99.90 
0.10 100.00 0.00 0.00 100.10 
0.10 99.90 0.00 0.00 100.00 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- l/ETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Q —zf-'OC? f]J f) 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES 

DATE: 06/23/88 
PAGE 3 

SAMPLE DEPTH DATE ARSENIC IRON 
ID STATION CORE (FT) SAMPLED (MG/KG) (MG/KG) 

ER3-B0 ER-3 B 0-1 07/14/87 407.000 100.000 X 
ER3-B1 ER-3 B 1-2 07/14/87 200.000 100.000 X 
ER3-B2 ER-3 B 2-3 07/14/87 128.000 100.000 X 

ER3A-A0 ER-3A A 0-1 07/14/87 864.000 J 3100.000 
ER3A-A1 ER-3A A 1-2 07/14/87 3040.000 J 7.500 
ER3A-A2 ER-3A A 2-3 07/14/87 3740.000 J 8250.000 
ER3A-B0 ER-3A B 0-1 07/14/87 3760.000 J 12800.000 
ER3A-B1 ER-3A B 1-2 07/14/87 6809.000 J 13800.000 
ER3A-B2 ER-3A B 2-3 07/14/87 5560.000 J 12300.000 

ER4-A0 ER-4 A 0-1 07/14/87 0.000 0.000 
ER4-A1 ER-4 A 1-2 07/14/87 39.000 J 802.000 
ER4-A2 ER-4 A 2-3 07/14/87 18.000 J 100.000 X 
ER4-B0 ER-4 B 0-1 07/14/87 7.700 J 10.000 X 
ER4-B1 ER-4 B 1-2 07/14/87 226.000 763.000 
ER4-C0 ER-4 C 0-1 07/14/87 229.000 2970.000 
ER4-C1 ER-4 C 1-2 07/14/87 10.000 X 1600.000 
ER4-C2 ER-4 C 2-3 07/14/87 106.000 1580.000 

ER5-A0 ER-5 A 0-1 07/14/87 41.000 J 242.000 
ER5-A1 ER-5 A 1-2 07/14/87 27.100 112.000 
ER5-A2 ER-5 A 2-3 07/14/87 17.800 104.000 
ER5-B0 ER-5 B 0-1 07/14/87 33.000 J 238.000 
ER5-B1 ER-5 B 1-2 07/14/87 18.500 152.000 

TOC 
(MG/KG) 

48300.000 
21400.000 
21300.000 

118000.000 
174000.000 
170000.000 
232000.000 
349000.000 
255000.000 

% > SAND % SAND % SILT X CLAY TOTAL OTHER ANALYSES PERFORMED 

1.30 
0.20 
0.50 

3.20 
16.60 
14.70 
0.00 
21.60 
17.60 

94.40 
97.10 
97.00 

84.30 
72.10 
69.80 
19.20 
54.60 
64.10 

1.30 
0.90 
1.00 

5.86 
3.77 
6.78 
55.88 
9.88 
8.48 

2.50 99.50 
1.60 99.80 
1.60 100.10 

5.26 98.62 
4.80 97.27 
5.91 97.19 
24.93 100.01 
13.50 99.58 
8.15 98.33 

36100.000 2.10 87.70 4 .20 5.70 99.70 
22300.000 1.50 93.90 2 .20 2.20 99.80 
47800.000 12.70 76.60 5 .00 5.00 99.30 
9840.000 9.50 90.50 0 .00 0.00 100.00 
20900.000 4.90 93.40 1 .20 1.30 100.80 
36300.000 22.10 68.30 4, .90 4.70 100.00 
59500.000 25.10 69.80 2. .80 2.00 99.70 
21300.000 16.80 83.30 0. .00 0.00 100.10 

8270.000 7.50 89.60 1. 00 1.70 99.80 
9880.000 25.30 74.20 0. 20 0.30 100.00 
4090.000 6.20 92.90 0. 20 0.50 99.80 
3860.000 1.40 93.10 4. 50 0.60 99.60 
3260.000 2.10 96.20 1. 10 0.60 100.00 

EPTOX 

INORG VOA 

EPTOX 

BNA PESPCB 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 



SAMPLE DEPTH DATE 
ID STATION CORE (FT) SAMPLED 

ER6-A0 ER-6 A 0-1 07/14/87 
ER6-A1 ER-6 A 1-2 07/14/87 
ER6-A2 ER-6 A 2-3 07/14/87 
ER6-B0 ER-6 B 0-1 07/14/87 
ER6-B1 ER-6 B 1-2 07/14/87 
ER6-B2 ER-6 B 2-3 07/14/87 

ER6A-A0 ER-6A A . 0-1 07/14/87 
ER6A-A0DUP ER-6A A 0-1 07/14/87 
ER6A-A1 ER-6A A 1-2 07/14/87 
ER6A-A2 ER-6A A 2-3 07/14/87 
ER6A-B0 ER-6A B 0-1 07/14/87 
ER6A-B0DUP ER-6A B 0-1 07/14/87 
ER6A-B1 ER-6A B 1-2 07/14/87 
ER6A-B2 ER-6A B 2-3 07/14/87 

ER7-A0 ER-7 A 0-1 07/14/87 
ER7-A1 ER-7 A 1-2 07/14/87 
ER7-A2 ER-7 A 2-3 07/14/87 
ER7-B0 ER-7 B 0-1 07/14/87 
ER7-B1 ER-7 B 1-2 07/14/87 
ER7-B2 ER-7 B 2-3 07/14/87 
ER7-C0 ER-7 C 0-1 07/14/87 
ER7-C0DUP ER-7 C 0-1 07/14/87 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

ARSENIC 
(HG/KG) 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES 

IRON 
(MG/KG) 

TOC 
(MG/KG) 

DATE: 06/23/88 
PAGE 4 

% > SAND % SAND % SILT % CLAY TOTAL OTHER ANALYSES PERFORMED 

3.000 U 435.000 49100.000 1.60 92.10 2.42 3.63 99.75 INORG 
3.300 UJ 250.000 13600.000 2.40 94.50 0.91 2.03 99.84 
4.000 UJ 260.000 7600.000 1.01 95.10 1.84 1.90 99.85 
2.300 UJ 80.000 J 24000.000 0.50 99.40 0.00 0.00 99.90 EPTOX 
2.300 UJ 60.000 J 4600.000 1.60 98.40 0.00 0.00 100.00 
2.200 UJ 150.000 9100.000 7.70 92.40 0.00 0.00 100.10 

1.700 UJ 2480.000 31400.000 1.30 92.80 2.50 2.60 99.20 
1.000 U 382.000 32300.000 1.30 92.50 2.60 3.20 99.60 
1.300 UJ 725.000 18000.000 0.80 95.00 1.70 2.20 99.70 
1.200 UJ 568.000 6450.000 0.10 99.90 0.00 0.00 100.00 
1.900 UJ 677.000 45100.000 1.70 87.20 5.10 3.40 97.40 INORG 
0.000 0.000 0.000 0.00 0.00 0.00 0.00 0.00 EPTOX 
1.400 UJ 100.000 X 19100.000 1.70 93.90 1.60 1.50 98.70 
1.000 UJ 100.000 X 6750.000 5.60 94.30 0.00 0.00 99.90 

31.000 J 480.000 9440.000 15.80 81.90 0.90 1.30 99.90 EPTOX 
41.000 J 337.000 4160.000 45.50 54.50 0.00 0.00 100.00 
19.000 J 320.000 2490.000 24.00 76.00 0.00 0.00 100.00 
1.000 J 100.000 X 1770.000 50.50 49.50 0.00 0.00 100.00 INORG 
0.900 UJ 100.000 x 1310.000 33.60 66.40 0.00 0.00 100.00 
0.900 UJ 100.000 X 1240.000 32.40 67.70 0.00 0.00 100.10 
1.000 UJ 274.000 1930.000 13.90 86.00 0.00 0.00 99.90 
0.900 UJ 100.000 X 1890.000 32.10 68.00 0.00 0.00 100.10 

PESPCB BNA VOA 

EPTOX BNA PESPCB VOA 

BNA PESPCB VOA 

,il$O—£;00P) UA 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES DATE: 

PAGE 5 
SAMPLE 
ID 

ER7-C1 
ER7-C2 

ER8-AO 
ER8-A1 
ER8-A2 
ER8-BO 
ER8-B1 
ER8-B2 

ER9-A0 
ER9-A1 
ER9-A1DUP 
ER9-A2 
ER9-BO 
ER9-B0DUP 
ER9-B1 
ER9-B2 

ER9A-A0 
ER9A-A1 
ER9A-A2 
ER9A-BO 
ER9A-B1 
ER9A-B2 

DEPTH DATE ARSENIC IRON TOC 
STATION CORE (FT) SAMPLED (MG/KG) (MG/KG) (MG/KG) 

ER-7 C 1-2 07/14/87 14.000 J 384.000 6000.000 
ER-7 C 2-3 07/14/87 6.100 J 308.000 4300.000 

ER-8 A 0-1 07/14/87 12.200 J 2200.000 8300.000 
ER-8 A 1-2 07/14/87 5.600 J 800.000 10100.000 
ER-8 A 2-3 07/14/87 5.700 J 600.000 9900.000 
ER-8 B 0-1 07/14/87 15.000 J 350.000 2960.000 
ER-8 B 1-2 07/14/87 12.000 J 210.000 9900.000 
ER-8 B 2-3 07/14/87 10.000 X 320.000 6900.000 

ER-9 A 0-1 07/14/87 10.000 X 2360.000 18200.000 
ER-9 A 1-2 07/14/87 2.000 UJ 214.000 6000.000 
ER-9 A 1-2 07/14/87 2.000 UJ 329.000 3200.000 
ER-9 A 2-3 07/14/87 2.000 UJ 304.000 580.000 
ER-9 B 0-1 07/14/87 2.200 UJ 841.000 19100.000 
ER-9 B 0-1 07/14/87 0.000 0.000 0.000 
ER-9 B 1-2 07/14/87 2.000 UJ 606.000 1600.000 
ER-9 B 2-3 07/14/87 2.000 UJ 2120.000 1600.000 

ER-9A A 0-1 07/14/87 258.000 9026.000 38700.000 
ER-9A A 1-2 07/14/87 22.300 973.000 1880.000 
ER-9A A 2-3 07/14/87 153.000 2319.000 5580.000 
ER-9A B 0-1 07/14/87 10.000 464.000 2540.000 
ER-9A B 1-2 07/14/87 9.300 480.000 550.000 
ER-9A B 2-3 07/14/87 41.000 3175.000 614.000 

% > SAND X SAND X SILT X CLAY TOTAL OTHER ANALYSES PERFORMED 

50.30 
25.90 

5.70 
4.90 
10.90 
1.10 
0.80 
2.10 

5.10 
1.10 
0.80 
1.20 
4.80 
0.00 
2.80 
6.00 

6.40 
53.00 
43.80 
2.30 
29.10 
60.90 

49.70 
74.20 

93.00 
94.40 
89.10 
98.90 
99.10 
97.90 

94.80 
98.90 
99.00 
98.60 
95.10 
0.00 

97.30 
94.00 

72.20 
47.10 
56.30 
97.70 
70.80 
39.20 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.70 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 100.00 
0.00 100.10 

0.00 98.70 
0.00 99.30 
0.00 100.00 
0.00 100.00 
0.00 99.90 
0.00 100.00 

0.00 99.90 
0.00 100.00 
0.00 99.80 
0.00 99.80 
0.00 99.90 
0.00 0.00 
0.00 100.10 
0.00 100.00 

10.20 99.50 
0.00 100.10 
0.00 100.10 
0.00 100.00 
0.00 99.90 
0.00 100.10 

EPTOX 

INORG PESPCB BNA VOA 

EPTOX 
EPTOX 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 



VINELAND CHEMICAL COMPAI 
SEDIMENT ANALYSES 

SAMPLE DEPTH DATE ARSENIC IRON TOC 
ID STATION CORE (FT) SAMPLED (MG/KG) (MG/KG) (MG/KG) 

ER9A-C0 ER-9A C 0-1 07/14/87 8.500 481.000 533.000 
ER9A-C1 ER-9A C 1-2 07/14/87 27.000 1390.000 28100.000 
ER9A-D0 ER-9A D 0-1 07/14/87 13.000 383.000 0.000 
ER9A-D1 ER-9A D 1-2 07/14/87 6.000 276.000 514.000 
ER9A-E0 ER-9A E 0-1 07/14/87 64.000 1490.000 42900.000 
ER9A-E1 ER-9A E 1-2 07/14/87 4.800 159.000 7890.000 
ER9A-E2 ER-9A E 2-3 07/14/87 1.000 U 69.000 2070.000 

ER9C-A0 ER-9C A 0-1 07/14/87 43.000 813.000 2630.000 
ER9C-A1 ER-9C A 1-2 07/14/87 11.000 267.000 9720.000 
ER9C-A2 ER-9C A 2-3 07/14/87 4.300 252.000 20700.000 
ER9C-B0 ER-9C B 0-1 07/14/87 4.500 285.000 954.000 
ER9C-B1 ER-9C B 1-2 07/14/87 5.200 409.000 961.000 
ER9C-B2 ER-9C B 2-3 07/14/87 14.000 420.000 996.000 
ER9C-C0 ER-9C C 0-1 07/14/87 13.000 304.000 476.000 
ER9C-C1 ER-9C C 1-2 07/14/87 8.900 257.000 466.000 
ER9C-D0 ER-9C D 0-1 07/14/87 4.700 799.000 1350.000 
ER9C-D1 ER-9C D 1-2 07/14/87 3.400 552.000 1130.000 
ER9C-D2 ER-9C D 2-3 07/14/87 2.400 J 210.000 791.000 
ER9C-E0 ER-9C E 0-1 07/14/87 162.000 8830.000 33800.000 
ER9C-E1 ER-9C E 1-2 07/14/87 10.000 1320.000 20100.000 
ER9C-E2 ER-9C E 2-3 07/14/87 8.400 443.000 5900.000 

ER9D-A0 ER-9D A 0-1 07/14/87 10.000 X 2840.000 13100.000 
ER9D-A1 ER-9D A 1-2 07/14/87 2.600 UJ 1210.000 4100.000 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

SITE DATE: 06/23/88 
PAGE 6 

% > SAND % SAND X SILT X CLAY TOTAL OTHER ANALYSES PERFORMED 

42.90 57.00 0.00 0.00 99.90 
64.40 32.60 1.20 1.70 99.90 
16.50 83.30 0.00 0.00 99.80 
57.70 42.30 0.00 0.00 100.00 
7.40 79.40 5.90 5.30 98.00 EPTOX 
21.00 79.00 0.00 0.00 100.00 
41.50 58.40 0.00 0.00 99.90 

23.70 76.20 0.00 0.00 99.90 EPTOX 
18.90 81.10 0.00 0.00 100.00 
6.00 91.70 1.10 1.00 99.80 
3.10 96.90 0.00 0.00 100.00 
6.70 93.30 0.00 0.00 100.00 
3.10 96.90 0.00 0.00 100.00 
13.20 86.70 0.00 0.00 99.90 
1.80 98.20 0.00 0.00 100.00 
12.10 87.90 0.00 0.00 100.00 
9.00 90.90 0.00 0.00 99.90 
14.90 85.10 0.00 0.00 100.00 
12.40 71.70 0.00 0.00 84.10 INORG PESPCB VOA BNA 
2.40 94.40 1.10 1.90 99.80 
17.60 82.30 0.00 0.00 99.90 

25.30 70.10 1.40 2.92 99.72 INORG PESPCB VOA BNA 
23.10 75.50 0.00 0.00 98.60 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES DATE: 06/2 

PAGE 7 
SAMPLE DEPTH DATE ARSENIC IRON TOC ID STATION CORE (FT) SAMPLED (MG/KG) (MG/KG) (MG/KG) 

ER9D-A2 ER-9D A 2-3 07/14/87 2.200 UJ 1260.000 4700.000 ER9D-B0 ER-9D B 0-1 07/14/87 3.200 UJ 690.000 14400.000 ER9D-B1 ER-9D B 1-2 07/14/87 2.100 UJ 260.000 10000.000 ER9D-B2 ER-9D B 2-3 07/14/87 2.100 UJ 200.000 11000.000 

ER9E-A0 ER-9E A 0-1 07/14/87 63.000 5360.000 25600.000 
ER9E-A1 ER-9E A 1-2 07/14/87 23.000 1800.000 14500.000 
ER9E-A2 ER-9E A 2-3 07/14/87 18.000 1390.000 7980.000 
ER9E-B0 ER-9E B 0-1 07/14/87 1.700 J 599.000 602.000 
ER9E-B1 ER-9E B 1-2 07/14/87 1.400 J 508.000 953.000 
ER9E-B2 ER-9E B 2-3 07/14/87 1.000 U 444.000 800.000 
ER9E-C0 ER-9E C 0-1 07/14/87 37.000 973.000 597.000 
ER9E-D0 ER-9E D 0-1 07/14/87 215.000 3373.000 1510.000 
ER9E-D1 ER-9E D 1-2 07/14/87 100.000 1817.000 1470.000 
ER9E-D2 ER-9E D 2-3 07/14/87 228.000 4011.000 970.000 
ER9E-E0 ER-9E E 0-1 07/14/87 344.000 5786.000 13400.000 
ER9E-E1 ER-9E E 1-2 07/14/87 126.000 2420.000 4140.000 
ER9E-E2 ER-9E E 2-3 07/14/87 444.000 7384.000 3840.000 

ER9F-A0 ER-9F A 0-1 07/14/87 922.000 30454.000 262000.000 
ER9F-A1 ER-9F A 1-2 07/14/87 35.000 874.000 7960.000 
ER9F-A2 ER-9F A 2-3 07/14/87 16.000 572.000 1280.000 
ER9F-B0 ER-9F B 0-1 07/14/87 10.700 892.000 45000.000 
ER9F-B1 ER-9F B 1-2 07/14/87 1.600 J 140.000 2930.000 
ER9F-C0 ER-9F C 0-1 07/14/87 32.000 969.000 15500.000 

% > SAND % SAND % SILT X CLAY TOTAL OTHER ANALYSES PERFORMED 

31.40 68.50 0.00 0.00 99.90 
4.60 92.20 0.72 2,29 99.81 EPTOX 
1.60 97.70 0.00 0.00 99.30 
1.10 98.80 0.00 0.00 99.90 

1.80 89.30 3.30 5.50 99.90 INORG PESPCB VOA SNA 
0.60 95.00 1.90 2.30 99.80 
0.10 97.30 1.10 1.40 99.90 
0.00 100.10 0.00 0.00 100.10 
0.10 100.00 0.00 0.00 100.10 
6.70 93.20 0.00 0.00 99.90 
47.10 52.70 0.00 0.00 99.80 
24.90 75.10 0.00 0.00 100.00 
56.50 43.50 0.00 0.00 100.00 
19.10 80.90 0.00 0.00 100.00 
32.20 67.80 0.00 0.00 100.00 EPTOX 
56.10 43.90 0.00 0.00 100.00 
36.90 63.30 0.00 0.00 100.20 

14.30 36.10 14.50 34.30 99.20 
1.10 95.70 1.10 2.00 99.90 

26.10 74.00 0.00 0.00 100.10 
4.90 86.10 5.60 2.90 99.50 EPTOX 
0.50 99.30 0.00 0.00 99.80 
0.50 95.90 1.10 2.40 99.90 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

)%&Q Cf\ 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES 

DATE: 06/23/88 
PAGE 8 

SAMPLE DEPTH DATE ARSENIC IRON TOC 
ID STATION CORE (FT) SAMPLED (MG/KG) (MG/KG) (MG/KG) 

ER9F C1 ER-9F C 1-2 07/14/87 16.900 2080.000 96200.000 
ER9F-D0 ER-9F D 0-1 07/14/87 57.500 1242.000 1070.000 
ER9F-D1 ER-9F D 1-2 07/14/87 50.000 1111.000 901.000 
ER9F-E0 ER-9F E 0-1 07/14/87 53.500 1002.000 1820.000 
ER9F-E1 ER-9F E 1-2 07/14/87 35.200 981.000 1760.000 
ER9F-F0 ER-9F F 0-1 07/14/87 48.600 458.000 3990.000 
ER9F-F1 ER-9F F 1-2 07/14/87 46.000 718.000 3530.000 
ER9F-F2 ER-9F F 2-3 07/14/87 350.000 621.000 2690.000 
ER9F-G0 ER-9F G 0-1 07/14/87 104.000 2606.000 7650.000 
ER9F-G1 ER-9F G 1-2 07/14/87 78.700 605.000 5670.000 
ER9F-G2 ER-9F G 2-3 07/14/87 31.000 725.000 19000.000 

ER10-A0 ER-10 A 0-1 07/14/87 552.000 8248.000 69800.000 
ER10-A1 ER-10 A 1-2 07/14/87 14.000 896.000 31400.000 
ER10-A2 ER-10 A 2-3 07/14/87 16.000 935.000 21400.000 
ER10-B0 ER-10 B 0-1 07/14/87 363.000 24500.000 118000.000 
ER10-B1 ER-10 B 1-2 07/14/87 108.000 14100.000 162000.000 
ER10-B2 ER-10 B 2-3 07/14/87 12.000 2780.000 16200.000 
ER10-B2DUP ER-10 B 2-3 07/14/87 14.000 3070.000 16200.000 
ER10A-AO ER-10 A 0-1 07/14/87 55.000 4081.000 33500.000 
ER10A-A1 ER-10 A 1-2 07/14/87 156.000 3991.000 32700.000 
ER10A-A2 ER-10 A 2-3 07/14/87 24.000 629.000 16200.000 
ER10A-B0 ER-10 B 0-1 07/14/87 -41.000 U 2391.000 5780.000 
ER10A-B1 ER-10 B 1-2 07/14/87 50.000 3161.000 4840.000 
ER10A-B2 ER-10 B 2-3 07/14/87 48.000 2765.000 4850.000 

% > SAND % SAND % SILT X CLAY TOTAL OTHER ANALYSES PERFORMED 

2.10 
0.20 
0.00 
1.30 
0.80 
0.90 
0.30 
0.30 
2.00 
4.80 
3.10 

6.60 
5.10 
2.30 

32.20 
23.80 
71.80 
62.40 
1.00 
2.50 

19.80 
3.90 
6.00 
22.00 

94.00 
99.70 
100.00 
98.70 
99.10 
99.00 
99.50 
99.60 
98.00 
90.70 
92.30 

74.10 
77.00 
89.50 
19.00 
26.70 
25.10 
31.80 
89.10 
89.50 
80.00 
96.00 
93.90 
77.90 

1.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.20 
4.80 

8.60 
6.50 
3.40 
44.40 
45.20 
1.10 
8.40 
5.40 
4.70 
0.00 
0.00 
0.00 

0.00 

2.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.30 
1.10 

99.50 
99.90 
100.00 
100.00 
99.90 
99.90 
99.80 
99.90 
100.00 
100.00 
101.30 

10.50 99.80 
11.10 99.70 
5.20 100.40 
15.00 110.60 
21.00 116.70 
2.00 100.00 
17.30 119.90 
4.30 99.80 EPTOX 
3.00 
0.00 
0.00 
0.00 
0.00 

99.70 
99.80 
99.90 
99.90 
99.90 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS • TENTATIVELY IDENTIFIED COMPOUNDS) 



VINELAND CHEMICAL COMPAI 
SEDIMENT ANALYSES 

SAMPLE 
ID 

ER10A 
ER10A 
ER10A 
ER10A 
ER10A 
ER10A-
ER10A-
ER10A-
ER10A-
ER10A-
ER10A-
ER10A-
ERIOA-
ERIOA-
ER10A-

CO 
CI 
DO 
EO 
FO 
GO 
G1 
G2 
HO 
HI 
H2 
H2DUP 
10 
11 
12 

DEPTH DATE ARSENIC IRON TOC 
STATION CORE (FT) SAMPLED (MG/KG) (MG/KG) (MG/KG) 

ER-10 C 0-1 07/14/87 41.000 1079.000 1620.000 
ER-10 C 1-2 07/14/87 12.300 358.000 374.000 ER-10 D 0-1 07/14/87 55.000 1116.000 1030.000 
ER-10 E 0-1 07/14/87 41.000 1481.000 648.000 
ER-10 F 0-1 07/14/87 27.000 932.000 1090.000 
ER-10 G 0-1 07/14/87 231.000 8270.000 11800.000 
ER-10 G 1-2 07/14/87 76.000 3714.000 2520.000 
ER-10 G 2-3 07/14/87 25.000 1305.000 2850.000 
ER-10 H 0-1 07/14/87 40.000 2555.000 8910.000 
ER-10 H 1-2 07/14/87 12.000 1010.000 1600.000 
ER-10 H 2-3 07/14/87 27.000 2111.000 2950.000 
ER-10 H 2-3 07/14/87 0.000 0.000 8490.000 
ER-10 I 0-1 07/14/87 77.000 4910.000 12300.000 
ER-10 I 1-2 07/14/87 60.000 4201.000 8090.000 
ER-10 I 2-3 07/14/87 18.000 1360.000 5880.000 

ER-11 A 0-1 07/14/87 15.100 21273.000 5340.000 
ER-11 A 1-2 07/14/87 4.600 3510.000 4720.000 
ER-11 A 23 07/14/87 3.200 2340.000 3500.000 
ER-11 B 0-1 07/14/87 2.200 U 3170.000 13200.000 
ER-11 B 1-2 07/14/87 4.700 5240.000 4060.000 
ER-11 B 2-3 07/14/87 2.100 U 1290.000 3200.000 

ER-20 S 0-1 07/14/87 9.900 1660.000 U 6480.000 

ER-21 S 0-1 07/14/87 25.000 3650.000 93800.000 

ER11-A0 
ER11-A1 
ER11-A2 
ER11-B0 
ER11-B1 
ER11-B2 

ER20-S 

ER21-S 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

-ypoO /)/ 

SITE DATE: 06/23/88 
PAGE 9 

> SAND X SAND X SILT X CLAY TOTAL 

45.60 54.20 0.00 0.00 99.80 
77.90 22.10 0.00 0.00 100.00 
88.30 11.80 0.00 0.00 100.10 
67.60 32.40 0.00 0.00 100.00 
61.80 38.10 0.00 0.00 99.90 
38.00 61.90 0.00 0.00 99.90 
64.40 35.60 0.00 0.00 100.00 
52.60 47.40 0.00 0.00 100.00 
42.90 57.10 0.00 0.00 100.00 
51.20 48.60 0.00 0.00 99.80 
50.30 49.70 0.00 0.00 100.00 
38.70 61.20 0.00 0.00 99.90 
36.60 63.50 0.00 0.00 100.10 
30.90 69.00 0.00 0.00 99.90 
43.00 57.00 0.00 0.00 100.00 

12.30 83.10 2.70 1.50 99.60 
34.70 64.10 0.80 0.70 100.00 
16.10 82.10 1.30 0.40 99.90 
14.20 84.70 0.74 0.38 100.00 
13.80 84.10 1.10 0.90 99.90 
17.00 82.40 0.40 0.40 100.20 

2.40 93.80 2.91 0.58 99.69 

OTHER ANALYSES PERFORMED 

INORG VOA BNA PESPCB 

INORG EPTOX VOA BNA PESPCB 

3.90 48.70 33.57 7.01 93.18 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES DATE: 06/23/88 

PAGE 10 
SAMPLE 
ID 

ER22-S 

ER23-S 

ER26-S 

ER27-S 

ER29-S 

ER32-S 
ER32-SDUP 

ER37-S 

ER38-S 

ER39-S 

ER40-S 

ER43-S 

ER44-S 

DEPTH DATE 
STATION CORE (FT) SAMPLED 

ER-22 

ER-23 

ER-26 

ER-27 

ER-29 

ER-32 
ER-32 

ER-37 

ER-38 

ER-39 

ER-40 

ER-43 

ER-44 

S 

S 

S 

S 
S 

S 

S 

S 

S 

S 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 
0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

ARSENIC 
(MG/KG) 

234.000 

21.000 

3S.000 

93.000 

16.000 

59.000 
12.000 

136.000 

41.000 

9.200 

19.000 

11.000 

32.000 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

IRON 
(MG/KG) 

27500.000 

20900.000 

9720.000 

25200.000 

3000.000 

19500.000 
21800.000 

31100.000 

33600.000 

18100.000 

20000.000 

22600.000 

27600.000 

TOC 

(MG/KG) X > SAND X SAND X SILT X CLAY TOTAL OTHER ANALYSES PERFORMED 

102000.000 

23000.000 

20500.000 

14700.000 

8410.000 

21700.000 
10300.000 

38200.000 

45100.000 

48200.000 

101000.000 

18100.000 

40000.000 

14.10 47.90 23.07 9.37 94.44 

5.60 39.90 44.38 5.60 95.48 

0.40 83.00 11.90 3.56 98.86 

3.00 69.50 21.37 5.26 99.13 

0.80 95.60 2.43 0.95 99.78 

11-10 41.90 35.47 10.23 98.70 
1.60 34.50 47.81 13.93 97.84 

57.00 18.20 15.34 7.76 98.30 

60.20 16.80 12.63 8.33 97.96 

20.70 29.60 23.88 23.00 97.18 

41.60 33.50 11.54 11.98 98.62 

12.30 35.00 30.18 21.54 99.02 

24.70 28.80 24.65 19.37 97.52 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT ANALYSES DATE: 06/23/88 

PAGE 11 
DEPTH DATE 

STATION CORE (FT) SAMPLED 

0-1 07/14/87 

0-1 07/14/87 

0-1 07/14/87 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

SAMPLE 
ID 

ER45 S ER-45 S 

ER50-S ER-50 S 

ER51-S ER-51 S 

EXPLANATION OF COOES: 

ARSENIC IRON 
(MG/KG) (MG/KG) 

27.000 38000.000 

20.000 30100.000 

0.000 0.000 

TOC 
(MG/KG) X > SAND 

33900.000 22.40 

58400.000 5.60 

97400.000 26.10 

X SAND X SILT X CLAY TOTAL 

44.80 20.25 13.83 101.28 

43.80 32.05 15.90 97.35 

33.10 28.62 10.62 98.44 

OTHER ANALYSES PERFORMED 

(?(7 -POO /]/ T..A 



SAMPLE ID ERO-BO 
CASE NUMBER 7729 
CLP SAMPLE ID BL-005 
DATE SAMPLED 07/30/87 

CHLOROMETHANE 10.000 U 
BROMOMETHANE 10.000 U 
VINYL CHLORIDE 10.000 U 
CHLOROETHANE 10.000 U 
METHYL CHLORIDE 11.000 X 
ACETONE 20.000 X 
CARBON DISULFIDE 5.000 U 
1,1-DICHLOROETHENE 5.000 U 
1,1-DICHLOROETHANE 5.000 U 
TRANS-1,2-DICHLOROETHENE 5.000 U 
CHLOROFORM 5.000 U 
1,2-DICHLOROETHANE 5.000 u 
2-BUTANONE 10.000 X 
1,1,1-TRICHLOROETHANE 5.000 u 
CARBON TETRACHLORIDE 5.000 u 
VINYL ACETATE 10.000 u 
BROMODICHLOROMETHANE 5.000 u 
1,2-DICHLOROPROPANE 5.000 u 
TRANS-1,3-D ICHLOROPROPENE 5.000 u 
TRICHLOROETHENE 5.000 u 
DIBROMOCHLOROMETHANE 5.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
VOLATILES ANALYSES 

(UG/KG) 

EROA-AO EROB-BO EROC-AO EROC-AODUP ER1-A0 ER4-B0 
7729 7537 7729 7729 7537 7729 
BL-025 BL-453 BL-026 BL-027 BL-446 BL-006 
07/30/87 06/30/87 07/29/87 07/29/87 06/27/87 07/30/87 

10.000 U 20.000 u 10.000 U 10.000 U 11.000 U 10.000 U 
10.000 U 20.000 u 10.000 U 10.000 U 11.000 U 10.000 U 
10.000 U 20.000 u 10.000 U 10.000 U 11.000 U 10.000 u 
10.000 U 20.000 u 10.000 U 10.000 U 11.000 U 10.000 U 
6.000 X 24.000 X 9.000 X 7.000 X 4.000 X 5.000 X 
23.000 X 20.000 u 42.000 X 24.000 X 23.000 X 19.000 X 
5.000 U 10.000 u 5.000 U 5.000 U 6.000 U 5.000 U 
5.000 U 10.000 u 5.000 U 5.000 U 6.000 U 5.000 U 
5.000 U 10.000 u 5.000 U 5.000 U 6.000 U 5.000 U 
5.000 U 10.000 u 5.000 U 5.000 U 6.000 U 5.000 U 
5.000 X 10.000 X 5.000 u 5.000 U 6.000 U 5.000 U 
5.000 U 10.000 u 5.000 u 5.000 U 6.000 U 5.000 U 
10.000 X 20.000 u 10.000 X 10.000 X 3.000 J 10.000 X 
5.000 u 10.000 u 5.000 u 5.000 u 6.000 u 5.000 U 
5.000 u 10.000 u 5.000 u 5.000 u 6.000 u 5.000 U 
10.000 u 20.000 u 10.000 u 10.000 u 11.000 u 10.000 U 
5.000 u 10.000 u 5.000 u 5.000 u 6.000 u 5.000 U 
5.000 u 10.000 u 5.000 u 5.000 u 6.000 u 5.000 U 
5.000 u 10.000 u 5.000 u 5.000 u 6.000 u 5.000 U 
5.000 u 10.000 u 5.000 u 5.000 u 6.000 u 5.000 U 
5.000 u 10.000 u 5.000 u 5.000 u 6.000 u 5.000 U 

°l9 90 ~~&OQ 



VINELAND CHEMICAL COMPAN 
SEDIMENT SAMPLES 
VOLATILES ANALYSES 

(UG/KG) 

SAMPLE ID ERO-BO EROA-AO EROB-BO 
CASE NUMBER 7729 7729 7537 
CLP SAMPLE ID BL-005 BL-025 BL-453 
DATE SAMPLED 07/30/87 07/30/87 06/30/87 

1,1,2-TRICHLOROETHANE 5.000 U 5.000 U 10.000 u 
BENZENE 5.000 U 5.000 U 10.000 u 
CIS-1,3-DICHLOROPROPENE 5.000 U 5.000 U 10.000 u 
2-CHLOROETHYLVINYLETHER 10.000 U 10.000 U 20.000 u 
BROMOFORM 5.000 U 5.000 U 10.000 u 
4-METHYL-2-PENTANONE 10.000 u 10.000 u 20.000 u 
2-HEXANONE 10.000 u 10.000 u 20.000 u 
TETRACHLOROETHENE 5.000 u 5.000 u 10.000 u 
1,1,2,2-TETRACHLOROETHANE 5.000 u 5.000 u 10.000 u 
TOLUENE 4.000 J 5.000 u 10.000 u 
CHLOROBENZENE 5.000 u 5.000 u 10.000 u 
ETHYLBENZENE 5.000 u 5.000 u 10.000 u 
STYRENE 5.000 u 5.000 u 10.000 u 
TOTAL XYLENES 5.000 u 5.000 u 10.000 u 

TOTAL TICS 0.000 0.000 0.000 
TIC CONCENTRATION 0.000 A 0.000 A 0.000 A 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

SITE DATE: 05/10/88 
PAGE 1 (CONT.) 

EROC-AO EROC-AODUP ER1-A0 
7729 7729 7537 
BL-026 BL-027 BL-446 
07/29/87 07/29/87 06/27/87 

5.000 U 5.000 U 6.000 U 
5.000 U 5.000 U 6.000 U 
5.000 U 5.000 U 6.000 U 
10.000 U 10.000 U 11.000 U 
5.000 u 5.000 U 6.000 u 
10.000 u 10.000 u . 11.000 u 
10.000 u 10.000 u 11.000 u 
5.000 u 5.000 u 6.000 u 
5.000 u 5.000 u 6.000 u 

250.000 260.000 6.000 u 
5.000 u 5.000 u 6.000 u 
5.000 u 5.000 u 6.000 u 
5.000 u 5.000 u 6.000 u 
5.000 u 5.000 u 6.000 u 

0.000 0.000 0.000 
0.000 A 0.000 A 0.000 X 

ER4-B0 
7729 
BL-006 
07/30/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 u 
10.000 u 
10.000 u 
5.000 u 
5.000 u 

130.000 
5.000 u 
5.000 u 
5.000 u 
5.000 u 

0.000 

0.000 A 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER6-A0 
7537 
BL-443 
06/29/87 

ER6A-B0 
7729 
BL-008 
07/30/87 

VIHCLMNU LhfcHlCAL COMPANY SITE 
SEDIMENT SAMPLES 
VOLATILES ANALYSES 

(UG/KG) 

ER7-B0 
7729 
BL-007 
07/30/87 

ER9-A0 
7537 
BL-458 
07/01/87 

ER9C-E0 
7573 
BK-463 
07/09/87 

ER9D-A0 
7537 
BL-455 
06/30/87 

CHLOROMETHANE 26.000 U 10.000 U BROMOMETHANE 26.000 U 10.000 U VINYL CHLORIDE 26.000 U 10.000 U CHLOROETHANE 26.000 U 10.000 U 
METHYL CHLORIDE 11.000 X 34.000 B ACETONE 68.000 X 79.000 X 
CARBON DISULFIDE 13.000 U 5.000 U 
1,1-DICHLOROETHENE 13.000 U 5.000 U 
1,1-DICHLOROETHANE 13.000 U 5.000 U 
TRANS-1,2-DICHLOROETHENE 13.000 U 5.000 U CHLOROFORM 13.000 U 5.000 U 
1,2-DICHLOROETHANE 13.000 U 5.000 U 
2-BUTANONE 13.000 J 10.000 X 
1,1,1-TRICHLOROETHANE 13.000 u 5.000 u 
CARBON TETRACHLORIDE 13.000 u 5.000 u 
VINYL ACETATE 26.000 u 10.000 u 
BROMODICHLOROMETHANE 13.000 u 5.000 u 
1,2-DICHLOROPROPANE 13.000 u 5.000 u 
TRANS-1,3-DICHLOROPROPENE 13.000 u 5.000 u 
TRICHLOROETHENE 13.000 u 5.000 u 
DIBROMOCHLOROMETHANE 13.000 u 5.000 u 

EXPLANATION OF CODES: 

10.000 U 13.000 u 10.000 X 17.000 U 10.000 U 13.000 U 10.000 X 17.000 U 10.000 U 13.000 U 10.000 X 17.000 U 10.000 U 13.000 U 10.000 X 17.000 U 6.000 X 4.000 X 10.000 X 20.000 X 18.000 X 6.000 X 10.000 X 38.000 X 5.000 U 6.000 U 5.000 X 4.000 J 5.000 U 6.000 U 5.000 X 8.000 U 5.000 U 6.000 U 5.000 X 8.000 U . 5.000 U 6.000 U 5.000 X 8.000 U 5.000 U 6.000 U 5.000 X 8.000 U 5.000 U 6.000 U 5.000 X 8.000 u 10.000 X 13.000 U 10.000 X 17.000 u 
5.000 u 6.000 u 5.000 X 8.000 u 
5.000 u 6.000 u 5.000 X 8.000 u 
10.000 u 13.000 u 10.000 X 17.000 u 
5.000 u 6.000 u 5.000 X 8.000 u 
5.000 u 6.000 u 5.000 X 8.000 u 
5.000 u 6.000 u 5.000 X 8.000 u 
5.000 u 6.000 u 5.000 X 8.000 u 
5.000 u 6.000 u 5.000 X 8.000 u 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

DATE: 05/10/88 
PAGE 2 

ER9E-A0 
7573 
,BK-465 
07/10/87 

20.000 U 
20.000 U 
20.000 U 
20.000 U 
10.000 X 
10.000 X 
10.000 u 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.POO u 
20.000 U 
10.000 u 
10.000 U 
20.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER6-A0 
7537 
BL-443 
06/29/87 

ER6A-B0 
7729 
BL-008 
07/30/87 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
VOLATILES ANALYSES 

(UG/KG) 

ER7-B0 
7729 
BL-007 
07/30/87 

ER9-A0 
7537 
BL-458 
07/01/87 

ER9C-E0 
7573 
BK-463 
07/09/87 

ER9O-A0 
7537 
BL-455 
06/30/87 

DATE: 05/10/88 
PAGE 2 (CONT.) 

ER9E-A0 
7573 
BK-465 
07/10/87 

6,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

TOTAL TICS 
TIC CONCENTRATION 

EXPLANATION OF COOES: 

13.000 
13.000 
13.000 
26.000 
13.000 
26.000 
26.000 
13.000 
13.000 

100.000 
13.000 
13.000 
13.000 
13.000 

2.000 
381.000 

u 5.000 U 5.000 u 6.000 U 5.000 X u 5.000 U 5.000 u 6.000 U 5.000 X u 5.000 U 5.000 u 6.000 U 5.000 X u 10.000 U 10.000 u 13.000 U 10.000 X u 5.000 u 5.000 u 6.000 U 5.000 X u 10.000 u 10.000 u 13.000 U 10.000 X u 10.000 u 10.000 u 13.000 U 10.000 X u 5.000 u 5.000 u 6.000 U 5.000 X u 5.000 u 5.000 u 6.000 U 5.000 X 5.000 u 3.000 J 3.000 X 15.000 J u 5.000 u 5.000 u 6.000 U 5.000 X u 5.000 u 5.000 u 6.000 U 5.000 X u 5.000 u 5.000 u 6.000 U 5.000 X u 5.000 u 5.000 u 6.000 U 5.000 X 

0.000 0.000 1.000 0.000 A 0.000 R 0.000 A 217.000 A 0.000 A 

8.000 
8.000 
8.000 
17.000 
8.000 
17.000 
17.000 
8.000 
8.000 

10.000 
8.000 
8.000 
8.000 
8.000 

0.000 
0.000 A 

10.000 
10.000 
10.000 
20.000 
10.000 
20.000 
20.000 
10.000 
10.000 
1.000 
10.000 
10.000 u 
10.000 u 
10.000 u 

1.000 
13.000 J 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

b % c^> —-fpoo ̂ rC (S 



VINCLANU cntniCAL COMPANY SITE 
SEDIMENT SAMPLES 
VOLATILES ANALYSES 

(UG/KG) 

DATE: 05/10/88 
PAGE 3 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER11-A0 
7508 
BJ-927 
06/23/87 

CHLOROMETHANE 13.000 U 
BROMOMETHANE 13.000 U 
VINYL CHLORIDE 13.000 U 
CHLOROETHANE 13.000 U 
METHYL CHLORIDE 3.000 J 
ACETONE 24.000 X 
CARBON DISULFIDE 6.000 U 
1.1-DICHLOROETHENE 6.000 U 
1,1"DICHLOROETHANE 6.000 U 
TRANS-1,2-DICHLOROETHENE 6.000 U 
CHLOROFORM 6.000 U 
1,2-DICHLOROETHANE 6.000 U 
2-BUTANONE 13.000 U 
1,1,1-TRICHLOROETHANE 6.000 U 
CARBON TETRACHLORIDE 6.000 u 
VINYL ACETATE 13.000 u 
BROMODICHLOROMETHANE 6.000 u 
1,2-DICHLOROPROPANE 6.000 u 
TRANS-1,3-DICHLOROPROPENE 6.000 u 
TRICHLOROETHENE 6.000 u 
DIBROMOCHLOROMETHANE 6.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIET COMPOUNDS) 

0b%>0 -T?QO/y£{\ 



SAMPLE ID ER11-A0 
CASE NUMBER 7508 
CLP SAMPLE ID BJ-927 
DATE SAMPLED 06/23/87 

1,1,2-TRICHLOROETHANE 6.000 U 
BENZENE 6.000 U 
CIS-1,3-DICHLOROPROPENE 6.000 U 
2-CHLOROETHYLVINYLETHER 13.000 U 
BROMOFORM 6.000 U 
4-METHYL-2-PENTANONE 13.000 U 
2-HEXANONE 13.000 u 
TETRACHLOROETHENE 6.000 u 
1,1,2,2-TETRACHLOROETHANE 6.000 u 
TOLUENE 6.000 u 
CHLOROBENZENE 6.000 u 
ETHYLBENZENE 6.000 u 
STYRENE 6.000 u 
TOTAL XYLENES 6.000 u 

TOTAL TICS 0.000 
TIC CONCENTRATION 0.000 A 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
VOLATILES ANALYSES 

(UG/KG) 

DATE: 05/10/88 
PAGE 3 (CONT.) 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

IbbO 'toGVftft 



SAMPLE 10 ERO-BO EROA-AO 
CASE NUMBER 7729 7729 
CLP SAMPLE ID BL-005 BL-025 
DATE SAMPLED 07/30/87 07/30/87 

PHENOL 330.000 U 330.000 u 
BIS[2-CHL0R0ETHYL] ETHER 330.000 U 330.000 U 
2-CHLOROPHENOL 330.000 U 330.000 U 
1,3-DICHLOROBENZENE 330.000 U 330.000 U 
1,4-DICHLOROBENZENE 330.000 U 330.000 U BENZYL ALCOHOL 330.000 U 330.000 U 
1,2-DICHLOROBENZENE 330.000 U 330.000 U 
2-METHYLPHENOL 330.000 U 330.000 U 
BISI2-CHL0R0IS0PR0PYL] ETHER 330.000 U 330.000 U 
4-METHYLPHENOL 330.000 U 330.000 U 
N-NITROSO-DIPROPYLAMINE 330.000 U 330.000 U 
HEXACHLORETHANE 330.000 U 330.000 U 
NITROBENZENE 330.000 U 330.000 U 
ISOPHORONE 330.000 U 330.000 U 
2-NITROPHENOL 330.000 U 330.000 U 
7,4-DIMETHYLPHENOL 330.000 U 330.000 u 
BENZOIC ACID 1600.000 u 1600.000 u 
BIS[2-CHLOROETHOXY] METHANE 330.000 u 330.000 u 
2,4-DICHLOROPHENOL 330.000 u 330.000 u 
2,2,4-TRICHLOROBENZENE 330.000 u 330.000 u 
NAPHTHALENE 330.000 u 330.000 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
rf - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

-7=00/Vim 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

BNA ANALYSES 
(UG/KG) 

EROB-BO 
7537 
BL-453 
06/30/87 

EROC-AO 
7729 
BL-026 
07/29/87 

EROC-AODUP 
7729 
BL-027 
07/29/87 

ER1-A0 
7537 
BL-446 
06/27/87 

670.000 U 20000.000 U 20000.000 U 370.000 U 670.000 U 20000.000 U 20000.000 U 370.000 U 670.000 U 20000.000 U 20000.000 U 370.000 U 670.000 U 20000.000 U 20000.000 U 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 U 670.000 U 20000.000 u 20000.000 u 370.000 u 670.000 U 20000.000 u 20000.000 u 370.000 u 670.000 u 96000.000 u 96000.000 u 370.000 u 670.000 u 20000.000 u 20000.000 u 370.000 u 670.000 u 20000.000 u 20000.000 u 370.000 u 670.000 u 20000.000 u 20000.000 u 370.000 u 
670.000 u 20000.000 u 20000.000 u 370.000 u 

DATE: 05/10/88 
PAGE 1 

ER10A-I0 
7573 
BL-467 
07/08/87 

440.000 u 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
2100.000 u 
440.000 u 
440.000 u 
440.000 u 
440.000 u 



SAMPLE ID ERO-BO 
CASE NUMBER 7729 
CLP SAMPLE ID BL-005 
DATE SAMPLED 07/30/87 

4-CHLOROANILINE 330.000 U 
HEXACHLOROBUTADIENE 330.000 U 
4-CHLORO-3-METHLYPHENOL 330.000 U 
2-METNAPHTHALENE 330.000 U 
HEXACLCYCLOPENTADIENE 330.000 U 
2,4,6-TRICHLOROPHENOL 330.000 U 
2,4,5-TRICHLOROPHENOL 1600.000 U 
2-CHLORONAPHTHALENE 330.000 U 
2-NITROANILINE 1600.000 U 
DIMETHYL PHTHALATE 330.000 U 
ACENAPHTHYLENE 330.000 U 
3-NITROANILINE 1600.000 X 
ACENAPHTHENE 330.000 U 
2,4-DINITROPHENOL 1600.000 U 
4-NITROPHENOL 1600.000 u 
DIBENZOFURAN 330.000 u 
2,4-DINITROTOLUENE 330.000 u 
2,6-DINITROTOLUENE 330.000 u 
DIETHYLPHTHALATE 330.000 u 
4-CHLOROPHENYL PHENYL ETHER 330.000 u 
FI.UORENE 330.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINCLANU CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
BNA ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 1 (CONT.) 

EROA-AO 
7729 
BL-025 
07/30/87 

EROB-BO 
7537 
BL-453 
06/30/87 

EROC-AO 
7729 
BL-026 
07/29/87 

EROC-AODUP 
7729 
BL-027 
07/29/87 

ER1-A0 
7537 
BL-446 
06/27/87 

ER10A-I0 
7573 
BL-467 
07/08/87 

330.000 U 
330.000 U 
330.000 U 
330.000 U 
330.000 U 
330.000 U 
1600.000 U 
330.000 U 
1600.000 U 
330.000 U 
330.000 U 
1600.000 X 
330.000 U 
1600.000 U 
1600.000 u 
330.000 u 
330.000 u 
330.000 u 
330.000 u 
330.000 u 
330.000 u 

670.000 U 
670.000 U 
670.000 U 
670.000 U 
670.000 U 
670.000 U 
3300.000 U 
670.000 U 
3300.000 U 
670.000 U 
67,000 J 

3300.000 U 
670.000 U 
3300.000 U 
3300.000 U 
670.000 U 
670.000 U 
670.000 U 
67.000 J 
670.000 u 
670.000 u 

20000.000 U 
20000.000 U 
20000.000 U 
20000.000 U 
20000.000 u 
20000.000 u 
96000.000 u 
20000.000 u 
96000.000 u 
20000.000 u 
20000.000 u 
96000.000 X 
20000.000 u 
96000.000 u 
96000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 

20000.000 U 
20000.000 U 
20000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 
96000.000 u 
20000.000 u 
96000.000 u 
20000.000 u 
20000.000 u 
96000.000 X 
20000.000 u 
96000.000 u 
96000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 
20000.000 u 

370.000 u 
370.000 u 
370.000 u 
370.000 u 
370.000 U 
370.000 U 
1900.000 U 
370.000 U 
1900.000 U 
370.000 U 
370.000 U 
1900.000 U 
370.000 U 
1900.000 U 
1900.000 u 
370.000 u 
370.000 u 
370.000 u 
370.000 u 
370.000 u 
370.000 u 

440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
440.000 U 
2100.000 U 
440.000 U 
2100.000 U 
440.000 U 
440.000 U 
2100.000 u 
450.000 
2100.000 u 
2100.000 u 
350.000 J 
440.000 u 
440.000 u 
440.000 u 
440.000 u 
620.000 

Pb?>0 -zf cx?/vrzT/i 



¥1HCL*NU untMICAL COMPANY SITE 
SEDIMENT SAMPLES 
BNA ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 1 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ERO-BO 
7729 
BL-005 
07/30/87 

EROA-AO 
7729 
BL-025 
07/30/87 

EROB-BO 
7537 
BL-453 
06/30/87 

EROC-AO 
7729 
BL-026 
07/29/87 

EROC-AODUP 
7729 
BL-027 
07/29/87 

ER1-A0 
7537 
BL-446 
06/27/87 

ER10A-I0 
7573 
BL-467 
07/08/87 

4-NITROANILINE 1600.000 U 1600.000 U 3300.000 U 
4,6-DINITRO-2-METHYLPHENOL 1600.000 U 1600.000 U 3300.000 U N-NITROSOOIPHENYLAMINE 330.000 U 330.000 U 670.000 U 4-BROMOPHENYL PHENYL ETHER 330.000 U 330.000 U 670.000 U HEXACHLOROBENZENE 330.000 U 330.000 U 670.000 U PENTACHLOROPHENOL 1600.000 U 1600.000 U 3300.000 U PHENANTHRENE 330.000 U 330.000 U 670.000 U ANTHRACENE 330.000 U 330.000 U 270.000 J DI-n-BUTYLPHTHALATE 330.000 X 330.000 X 67.000 J FLUORANTHRENE 30.000 J 330.000 U 600.000 J PYRENE 32.000 J 330.000 U 330.000 J BUTYL BENZYL PHTHALATE 330.000 U 330.000 U 670.000 U 3,3-DICHLOROBENZIDINE 660.000 U 660.000 U 1300.000 U BENZO[a]ANTHRACENE 330.000 U 330.000 U 670.000 U 
BIS[2-ETHYLHEXYL]PHTHALATE 330.000 X 330.000 X 670.000 U CHRYSENE 330.000 U 330.000 U 670.000 

U 

DI-n-OCTYL PHTHALATE 330.000 U 330.000 u 670.000 U 
BENZOlb)FLUORANTHENE 330.000 U 330.000 u 670.000 U 
BENZO[k]FLUORANTHENE 330.000 u 330.000 u 670.000 U BENZO[a]PYRENE 330.000 u 330.000 u 670.000 U 
INDENOI1,2,3-CD]PYRENE 330.000 u 330.000 u 670.000 U 

EXPLANATION OF CODES: 

96000.000 U 96000.000 U 50.000 X 2100.000 U 
96000.000 U 96000.000 U 1900.000 u 2100.000 U 
20000.000 U 20000.000 U 370.000 u 440.000 U 
20000.000 U 20000.000 U 370.000 U 440.000 U 
20000.000 u 20000.000 u 370.000 U 440.000 U 
96000.000 u 96000.000 u 1900.000 U 2100.000 U 
20000.000 u 20000.000 u 150.000 J 2100.000 
20000.000 u 20000.000 u 370.000 U 350.000 J 
20000.000 u 20000.000 u 2800.000 B 440.000 U 
830.000 J 20000.000 u 260.000 J 1100.000 
1200.000 J 20000.000 u 300.000 J 890.000 
20000.000 u 20000.000 u 370.000 u 440.000 U 
40000.000 u 40000.000 u 740.000 u 870.000 U 
20000.000 u 20000.000 u 110.000 J 200.000 J 
20000.000 u 20000.000 u 10.000 X 440.000 U 
20000.000 u 20000.000 u 190.000 J 230.000 J 
20000.000 u 20000.000 u 370.000 u 440.000 U 
20000.000 u 20000.000 u 370.000 440.000 U 
20000.000 u 20000.000 u 370.000 u 440.000 U 
20000.000 u 20000.000 u 150.000 J 440.000 U 
20000.000 u 20000.000 u 370.000 u 440.000 u 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

<~y y*qo 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

DIBENZO[A,H]ANTHRACENE 
BENZOtG.H, I3PERYLENE 

TOTAL TICS 
TIC CONCENTRATION 

EXPLANATION OF COOES: 

ERO-BO 
7729 
BL-005 
07/30/87 

J30.000 U 
330.000 U 

11.000 
3462.000 

EROA-AO 
7729 
BL-025 
07/30/87 

330.000 U 
330.000 U 

18.000 
123496.000 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
BNA ANALYSES 
(UG/KG) 

EROB-BO 
7537 
BL-453 
06/30/87 

670.000 U 
670.000 U 

6.000 
69508.000 

EROC-AO 
7729 
BL-026 
07/29/87 

20000.000 
20000.000 

13.000 
50066.000 

EROC-AODUP 
7729 
BL-027 
07/29/87 

20000.000 U 
20000.000 U 

10.000 
42124.000 

ER1-A0 
7537 
BL-446 
06/27/87 

370.000 U 
370.000 U 

13.000 
184642.000 A 

DATE: 05/10/88 
PAGE 1 (CONT.) 

ER10A-I0 
7573 
BL-467 
07/08/87 

440.000 U 
440.000 U 

13.000 
49800.000 JAB 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 



SAMPLE 10 ER11-A0 ER4-B0 
CASE NUMBER 7508 7729 
CLP SAMPLE ID BJ-927 BL-006 
DATE SAMPLED 06/23/87 07/30/87 

PHENOL 871 .000 u 20000.000 u 
BISI2-CHLOROETHYL] ETHER 871 .000 u 860.000 J 
2-CHLOROPHENOL 871 .000 u 20000.000 u 
1,3-DICHLOROBENZENE 871 .000 u 20000.000 u 
1,4-DICHLOROBENZENE 871 .000 u 20000.000 u 
BENZYL ALCOHOL 871 .000 u 20000.000 u 
1,2-DICHLOROBENZENE 871 .000 u 20000.000 u 
2-METHYLPHENOL 871 .000 u 20000.000 u 
BIS[2-CHLOROISOPROPYL] ETHER 871 .000 u 20000.000 u 
4-METHYLPHENOL 871 .000 u 20000.000 u 
N-NITROSO-DIPROPYLAMINE 871 .000 u 20000.000 u 
HEXACHLORETHANE 871 .000 u 20000.000 u 
NITROBENZENE 871. .000 u 20000.000 u 
ISOPHORONE 871. .000 u 20000.000 u 
2-NITROPHENOL 871. .000 u 20000.000 u 
2,4-DIMETHYLPHENOL 871. .000 u 20000.000 u 
BENZOIC ACID 4224. .000 u 96000.000 u 
BISC2-CHLOROETHOXY] METHANE 871. 000 u 20000.000 u 
2,4-DICHLOROPHENOL 871. o 

o
 
o
 u 20000.000 u 

2,2,4-TRICHLOROBENZENE 871. o 
o
 
o
 u 20000.000 u 

NAPHTHALENE 871. 000 u 20000.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Uto 1°O0 /TfTl 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
BNA ANALYSES 
(UG/KG) 

ER9-A0 
7537 
BL-458 
07/01/87 

880.000 u 330.000 X 330.000 u 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 U 420.000 U 
880.000 u 330.000 X 330.000 u 420.000 U 
880.000 u 1600.000 X 1600.000 u 420.000 u 
880.000 u 330.000 X 330.000 u 420.000 u 
880.000 u 330.000 X 330.000 u 420.000 u 
880.000 u 330.000 X 330.000 u 420.000 u 
880.000 u 330.000 X 330.000 u 420.000 u 

ER6-A0 ER6A-B0 ER7-B0 
7537 7729 7729 
BL-443 BL-008 BL-007 
06/29/87 07/30/87 07/30/87 

DATE: 05/10/88 
PAGE 2 

ER9C-E0 
7573 
BK-463 
07/09/87 

980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 u 
980.000 u 
310.000 J 
980.000 u 
980.000 u 
980.000 u 
980.000 u 



SAMPLE 10 ER11-A0 ER4-B0 
CASE NUMBER 7508 ^ 
CLP SAMPLE ID BJ-927 BL-006 
DATE SAMPLED 06/23/87 07/30/87 

4-CHLOROANILINE 871.000 U 20000.000 U 
HEXACHLOROBUTADIENE 871.000 U 20000.000 U 
4-CHLORO-3-METHLYPHENOL 871.000 U 20000.000 U 
2-METNAPHTHALENE 871.000 U 20000.000 U 
KEXACLCYCLOPENTADIENE 871.000 U 20000.000 u 
2,4,6-TRICHLOROPHENOL 871.000 U 20000.000 u 
2,4,5-TRICHLOROPHENOL 4224.000 U 96000.000 u 
2-CHLORONAPHTHALENE 871.000 U 20000.000 u 
2-NITROANILINE 4224.000 U 96000.000 u 
DIMETHYL PHTHALATE 871.000 U 20000.000 u 
ACENAPHTHYLENE 871.000 U 20000.000 u 
3-NITROANILINE 4224.000 U 96000.000 X 
ACENAPHTHENE 871.000 U 20000.000 u 
2,4-DINITROPHENOL 4224.000 U 96000.000 u 
4-NITROPHENOL 4224.000 U 96000.000 u 
DIBENZOFURAN 871.000 U 20000.000 u 
2,4-DINITROTOLUENE 871.000 U 20000.000 u 
2,6-DINITROTOLUENE 871.000 U 20000.000 u 
DIETHYLPHTHALATE 871.000 U 20000.000 u 
4-CHLOROPHENYL PHENYL ETHER 871.000 U 20000.000 u 
FLUORENE 871.000 u 20000.000 u 
EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

bbi b -rfoOfvCY) 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

BNA ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 2 (CONT.) 

ER6-A0 
7537 
BL-443 
06/29/87 

ER6A-B0 
7729 
BL-008 
07/30/87 

ER7-B0 
7729 
BL-007 
07/30/87 

ER9-A0 
7537 
BL-458 
07/01/87 

ER9C-E0 
7573 
BK-463 
07/09/87 

880.000 U 
880.000 U 
880.000 U 
880.000 U 
880.000 U 
880.000 U 
4400.000 U 
880.000 U 
4400.000 U 
880.000 U 
880.000 U 
4400.000 U 
880.000 U 
4400.000 U 
4400.000 U 
880.000 U 
880.000 u 
880.000 u 
880.000 u 
880.000 u 
880.000 u 

330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
1600.000 X 
330.000 X 
1600.000 X 
330.000 X 
330.000 X 
1600.000 X 
330.000 X 
1600.000 X 
1600.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 

330.000 U 
330.000 U 
330.000 U 
330.000 U 
330.000 U 
330.000 U 
1600.000 U 
330.000 U 
1600.000 U 
330.000 U 
330.000 U 
1600.000 X 
330.000 U 
1600.000 U 
1600.000 U 
330.000 u 
330.000 u 
330.000 u 
330.000 u 
330.000 u 
330.000 u 

420.000 U 
420.000 U 
420.000 U 
420.000 U 
420.000 U 
420.000 U 
2100.000 U 
420.000 U 
2100.000 U 
420.000 U 
83.000 J 

2100.000 U 
420.000 U 
2100.000 U 
2100.000 U 
420.000 U 
420.000 U 
420.000 u 
42.000 J 
420.000 u 
420.000 u 

980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
4700.000 U 
980.000 U 
4700.000 U 
980.000 U 
980.000 U 
4700.000 U 
980.000 U 
4700.000 U 
4700.000 U 
980.000 u 
980.000 u 
980.000 u 
980.000 u 
980.000 u 
980.000 u 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER11-A0 
7508 
BJ-927 
06/23/87 

ER4-B0 
7729 
BL-006 
07/30/87 

4-NITROANILINE 
4,6-0INITRO-2-METHYLPHENOL 
N-NITROSOOIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-n-BUTYLPHTHALATE 
FLUORANTHRENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZOtajANTHRACENE 
BIS [2-ETHYLHEXYL]PHTHALATE 
CHRYSENE 
DI-n-OCTYL PHTHALATE 
BENZO[b]FLUORANTHENE 
BENZO[k]FLUORANTHENE 
BENZO[a]PYRENE 
INDENO[1,2,3-CD]PYRENE 

EXPLANATION OF COOES: 

4224.000 U 96000.000 U 
4224.000 U 96000.000 U 
871.000 U 20000.000 U 
871.000 U 20000.000 U 
871.000 U 20000.000 u 
4224.000 U 96000.000 u 
180.000 J 20000.000 u 
871.000 U 20000.000 u 
330.000 X 20000.000 u 
170.000 J 20000.000 u 
240.000 J 20000.000 u 
871.000 U 20000.000 u 
1742.000 U 40000.000 u 
871.000 U 20000.000 u 
871.000 U 20000.000 u 
871.000 U 20000.000 u 
871.000 U 20000.000 u 
871.000 U 20000.000 u 
871.000 U 20000.000 u 
871.000 U 20000.000 u 
871.000 U 20000.000 u 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

BNA ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 2 (CONT.) 

ER6-A0 
7537 
BL-443 
06/29/87 

ER6A-B0 
7729 
BL-008 
07/30/87 

ER7-B0 
7729 
BL-007 
07/30/87 

ER9-A0 
7537 
BL-458 
07/01/87 

ER9C-E0 
7573 
BK-463 
07/09/87 

1600.000 X 
4400.000 U 
880.000 U 
880.000 U 
880.000 U 
4400.000 U 
880.000 U 
880.000 U 
8900.000 B 
880.000 U 
880.000 U 
880.000 U 
1800.000 U 
880.000 U 
2900.000 B 
880.000 U 
880.000 U 
880.000 U 
880.000 U 
880.000 U 
880.000 U 

1600.000 X 
1600.000 X 
330.000 X 
330.000 X 
330.000 X 
1600.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
660.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 
330.000 X 

1600.000 U 
1600.000 U 
330.000 U 
330.000 U 
330.000 U 
1600.000 U 
330.000 U 
330.000 U 
330.000 X 
330.000 U 
330.000 U 
330.000 U 
660.000 U 
330.000 U 
330.000 X 
330.000 u 
330.000 u 
330.000 u 
330.000 u 
330.000 u 
330.000 u 

1600.000 X 
2100.000 U 
420.000 U 
420.000 U 
420.000 U 
2100.000 U 
250.000 J 
170.000 J 
42.000 J 
290.000 J 
380.000 J 
420.000 U 
830.000 U 
170.000 J 
420.000 U 
250.000 J 
420.000 U 
210.000 J 
420.000 U 
170.000 J 
83.000 J 

4700.000 U 
4700.000 U 
980.000 U 
980.000 U 
980.000 U 
4700.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 U 
2000.000 U 
980.000 U 
980.000 U 
980.000 U 
980.000 u 
980.000 u 
980.000 u 
980.000 u 
980.000 u 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

DIBENZO[A,H]ANTHRACENE 
BENZO[G,H,I]PERYLENE 

TOTAL TICS 
TIC CONCENTRATION 

EXPLANATION OF COOES: 

ER11-A0 
7508 
BJ-927 
06/23/87 

871.000 U 
871.000 U 

11.000 
7800.000 

ER4-B0 
7729 
BL-006 
07/30/87 

20000.000 U 
20000.000 U 

4.000 
54600.000 

VINCLANU LHcMICAL COMPANY SITE 
SEDIMENT SAMPLES 

BNA ANALYSES 
(UG/KG) 

ER6-A0 
7537 
BL-443 
06/29/87 

880.000 U 
880.000 U 

9.000 
275307.000 A 

ER6A-B0 
7729 
BL-008 
07/30/87 

330.000 X 
330.000 X 

0.000 
0.000 X 

ER7-B0 
7729 
BL-007 
07/30/87 

330.000 
330.000 

17.000 
66190.000 

ER9-A0 
7537 
BL-458 
07/01/87 

420.000 U 
83.000 J 

6.000 
87291.000 

DATE: 05/10/88 
PAGE 2 (CONT.) 

ER9C-E0 
7573 
BK-463 
07/09/87 

980.000 U 
980.000 U 

9.000 
23490.000 J 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER9D-A0 
7537 
BL-455 
06/30/87 

ER9E-A0 
7573 
BK-465 
07/10/87 

SEDIMENT SAMPLES 
BNA ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 3 

PHENOL 560.000 U 650.000 U 
BIS[2-CHLOROETHYL] ETHER 560.000 U 650.000 U 2-CHLOROPHENOL 560.000 U 650.000 U 
1,3-DICHLOROBENZENE 560.000 U 650.000 U 
1,4-DICHLOROBENZENE 560.000 U 650.000 U BENZYL ALCOHOL 560.000 U 650.000 U 
1,2-DICHLOROBENZENE 560.000 U 650.000 U 
2-METHYLPHENOL 560.000 U 650.000 U 
BIS[2-CHLOROISOPROPYL] ETHER 560.000 U 650.000 U 
4 METHYLPHENOL 560.000 U 650.000 U 
N-NITROSO-DIPROPYLAMINE 560.000 U 650.000 U 
HEXACHLORETHANE 560.000 U 650.000 U NITROBENZENE 560.000 U 650.000 U ISOPHORONE 560.000 U 650.000 U 
2-NITROPHENOL 560.000 U 650.000 U 
2,4-DIMETHYLPHENOL 560.000 U 650.000 u BENZOIC ACID 560.000 U 3100.000 u 
BISI2-CHLOROETHOXY] METHANE 560.000 u 650.000 u 
2,4-DICHLOROPHENOL 560.000 u 650.000 u 
2,2,4-TRICHLOROBENZENE 560.000 u 650.000 u 
NAPHTHALENE 560.000 u 650.000 u 
EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

OOhf 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER9D-A0 
7537 
BL-455 
06/30/87 

ER9E-A0 
7573 
BK-465 
07/10/87 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

BNA ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 3 (CONT.) 

4-CHLOROANILINE 560.000 U 650.000 U 
HEXACHLOROBUTADIENE 560.000 U 650.000 U 
4-CHLORO-3-METHLYPHENOL 560.000 U 650.000 U 
2-METNAPHTHALENE 560.000 U 650.000 U 
HEXACLCYCLOPENTADIENE 560.000 U 650.000 U 
2,4,6-TRICHLOROPHENOL 560.000 U 650.000 U 
2,4,5 -TRICHLOROPHENOL 2800.000 U 3100.000 U 
2-CHLORONAPHTHALENE 560.000 U 650.000 U 
2-NITROANIL1NE 2800.000 U 3100.000 U 
DIMETHYL PHTHALATE 560.000 U 650.000 U 
ACENAPHTHYLENE 560.000 U 650.000 U 
3-NITROANILINE 2800.000 U 3100.000 U 
ACENAPHTHENE 560.000 U 650.000 U 
2,4-DINITROPHENOL 2800.000 U 3100.000 U 
4-NITROPHENOL 2800.000 U 3100.000 u 
DIBENZOFURAN 560.000 U 650.000 u 
2,4-DINITROTOLUENE 560.000 u 650.000 u 
2,6-DINITROTOLUENE 560.000 u 650.000 u 
DIETHYLPHTHALATE 560.000 u 650.000 u 
4-CHLOROPHENYL PHENYL ETHER 560.000 u 650.000 u 
FLUORENE 560.000 u 650.000 u 
EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

/Obo ~fflO 



SAMPLE 10 ER9D-A0 ER9E-A0 
CASE NUMBER 7537 

CLP SAMPLE ID BL.455 BK-465 
DATE SAMPLED 06/30/87 07/10/87 

4-NITROANILINE 2800.000 U 3100.000 U 
4.6-DINITRO-2-METHYLPHENOL 2800.000 U 3100.000 U 
h - NITROSODIPHENYLAMINE 560.000 U 650.000 U 
4-BROMOPHENYL PHENYL ETHER 560.000 U 650.000 U 
HEXACHLOROBENZENE 560.000 U 650.000 U 
PENTACHLOROPHENOL 2800.000 U 3100.000 U 
PHENANTHRENE 560.000 U 650.000 U 
ANTHRACENE 170.000 J 650.000 U 
DI-n-BUTYLPHTHALATE 560.000 U 650.000 U 
FLUORANTHRENE 560.000 U 650.000 U 
PYRENE 560.000 U 650.000 U 
BUTYL BENZYL PHTHALATE 560.000 U 650.000 U 
3,3-DICHLOROBENZIDINE 1100.000 U 1300.000 U 
BENZOta]ANTHRACENE 560.000 U 650.000 U 
BIS C2-ETHYLHEXYL]PHTHALATE 560.000 U 650.000 U 
CHRYSENE 560.000 U 650.000 U 
DI-n-OCTYL PHTHALATE 560.000 U 650.000 u 
BENZO[b]FLUORANTHENE 560.000 u 650.000 u 
BENZO tkjFLUORANTHENE 560.000 u 650.000 u 
BENZO[a]PYRENE 560.000 u 650.000 u 
INDENO[1,2,3-CD]PYRENE 560.000 u 650.000 u 
EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

~7°oh'j too /TJ:A 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
BNA ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 3 (CONT.) 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER9D-A0 
7537 
BL-455 
06/30/87 

ER9E-A0 
7573 
BK-465 
07/10/87 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

BNA ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 3 (CONT.) 

DIBENZO[A,H]ANTHRACENE 560.000 U 
BENZO[G,H,I]PERYLENE 560.000 U 

TOTAL TICS 8.000 
TIC CONCENTRATION 120186.000 A 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

650.000 U 
650.000 U 

13.000 
18420.000 J 

cobo 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

PESTICIDE/PCB ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 1 

SAMPLE ID ERO-BO EROA-AO EROB-BO CASE NUMBER 7729 7729 7537 
CLP SAMPLE ID BL-005 BL-025 BL-453 
DATE SAMPLED 07/30/87 07/30/87 06/30/87 

ALPHA-BHC 9.500 U 9.800 U 67.000 U 
BETA-BHC 9.500 U 9.800 U 67.000 U 
DELTA-BHC 9.500 U 9.800 U 67.000 U 
GAMMA-BHC 9.500 U 9.800 U 230.000 
HEPTACHLOR 9.500 U 9.800 U 67.000 U 
ALDRIN 9.500 U 9.800 U 67.000 U 
HEPTACHLOR EPOXIDE 9.500 U 9.800 U 67.000 U 
ENDOSULFAN I 9.500 U 9.800 U 67.000 U 
DIELDRIN 19.000 U 20.000 U 130.000 U 
4-4-DDE 19.000 U 20.000 U 130.000 U 
ENDRIN 19.000 U 20.000 U 130.000 U 
ENDOSULFAN II 19.000 U 20.000 U 130.000 U 
4-4-DDD 19.000 U 20.000 U 130.000 U 
ENDOSULFAN SULFATE 19.000 U 20.000 U 130.000 U 
4-4-DDT 19.000 u 20.000 U 130.000 U 
METHOXYCHLOR 95.000 u 98.000 u 670.000 U 
ENDRIN KETONE 19.000 u 20.000 u 130.000 U 
CHLORDANE 95.000 u 98.000 u 670.000 U 
TOXAPHENE 190.000 u 200.000 u 670.000 U 
AROCHLOR 1016 95.000 u 98.000 u 670.000 U 
AROCHLOR 1221 95.000 u 98.000 u 670.000 U 

EROC-AO 
7729 
BL-026 
07/29/87 

55 
55 
55 
55 
55 
55 
55 
55 

110 

16 
110 

110, 

16. 
16. 

110. 
550. 
110. 

550. 
1100. 

550. 
550. 

.000 U 

.000 U 

.000 U 

.000 U 

.000 U 

.000 u 

.000 u 

.000 u 

.000 u 

.000 X 

.000 U 

.000 u 

.000 X 

.000 X 

.000 u 

.000 u 
000 u 
000 u 
000 u 
000 U 
000 u 

EROC-AOOUP 
7729 
BL-027 
07/29/87 

ER1-A0 
7537 
BL-446 
06/27/87 

ER4-B0 
7729 
BL-006 
07/30/87 

60.000 U 3.700 U 12.000 U 
60.000 U 3.700 U 12.000 U 
60.000 U 3.700 U 12.000 U 
60.000 U 3.700 U 12.000 U 
60.000 U 3.700 U 12.000 U 
60.000 U 3.700 U 12.000 U 
60.000 U 3.700 U 12.000 U 
60.000 U 3.700 U 12.000 U 
120.000 u 7.400 U 25.000 U 
16.000 X 7.400 U 25.000 X 
120.000 u 7.400 U 25.000 U 
120.000 u 7.400 U 25.000 U 
16.000 X 7.400 U 25.000 X 
120.000 u 7.400 U 25.000 u 
120.000 u 7.400 U 25.000 X 
600.000 u 37.000 U 120.000 u 
120.000 u 7.400 U 25.000 u 
600.000 u 37.000 U 120.000 u 
1200.000 u 37.000 u 250.000 u 
600.000 u 37.000 u 120.000 u 
600.000 u 37.000 u 120.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

p Ob O PbO O 



SAMPLE 10 ERO-BO eroa-AO 
CASE NUMBER 7739 jy2? 

CLP SAMPLE ID BL-005 BL-025 
DATE SAMPLED 07/30/87 07/30/87 

AROCHLOR 1232 95.000 U 98.000 U 
AROCHLOR 1242 95.000 U 98.000 U AROCHLOR 1248 95.000 U 98.000 U 
AROCHLOR 1254 190.000 U 200.000 U 
AROCHLOR 1260 190.000 U 200.000 U 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

50bo -e°°  ̂̂ 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

PESTICIDE/PCB ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 1 (CONT.) 

EROB-BO 
7537 
BL-453 
06/30/87 

EROC-AO 
7729 
BL-026 
07/29/87 

EROC-AODUP 
7729 
BL-027 
07/29/87 

ER1-A0 
7537 
BL-446 
06/27/87 

ER4-B0 
7729 
BL-006 
07/30/87 

670.000 U 
670.000 U 
670.000 U 
1300.000 U 
1300.000 U 

550.000 U 
550.000 U 
550.000 U 
1100.000 U 
1100.000 U 

600.000 U 
600.000 U 
600.000 U 
1200.000 U 
1200.000 U 

37.000 U 
37.000 U 
37.000 U 
74.000 U 
74.000 U 

120.000 U 
120.000 U 
120.000 U 
250.000 U 
250.000 U 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

PESTICIDE/PCB ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 2 

SAMPLE ID ER6-A0 ER6A-B0 ER7-B0 CASE NUMBER 7537 7729 7729 CLP SAMPLE ID BL-443 BL-008 BL-007 
DATE SAMPLED 06/29/87 07/30/87 07/30/87 

ALPHA-BHC 8.800 U 71.000 U 9.200 U 
BETA-BHC 8.800 U 71.000 U 9.200 U 
DELTA-BHC 8.800 U 71.000 U 9.200 U 
GAMMA-BHC 8.800 U 71.000 U 9.200 U 
HEPTACHLOR 8.800 U 71.000 U 9.200 U 
ALDRIN 8.800 U 71.000 U 9.200 U 
HEPTACHLOR EPOXIDE 8.800 U 71.000 U 9.200 U 
ENDOSULFAN I 8.800 U 71.000 U 9.200 U 
DIELDRIN 18.000 U 140.000 U 18.000 U 
4-4-DDE 18.000 U 140.000 U 18.000 U 
ENDRIN 18.000 U 140.000 u 18.000 U 
ENDOSULFAN II 18.000 U 140.000 u 18.000 U 
4-4-DDD 18.000 U 140.000 u 18.000 U 
ENDOSULFAN SULFATE 18.000 U 140.000 u 18.000 U 
4-4-DDT 18.000 U 140.000 u 18.000 U 
METHOXYCHLOR 88.000 U 710.000 u 92.000 U 
ENDRIN KETONE 18.000 U 140.000 u 18.000 U 
CHLORDANE 88.000 u 710.000 u 92.000 U 
TOXAPHENE 88.000 u 1400.000 u 180.000 U 
AROCHLOR 1016 88.000 u 710.000 u 92.000 U 
AROCHLOR 1221 88.000 u 710.000 u 92.000 U 

ER9-A0 
7537 
BL-458 
07/01/87 

ER9C-E0 
7573 
BK-463 
07/09/87 

ER9D-A0 
7537 
BL-455 
06/30/87 

ER9E-A0 
7573 
BK-463 
07/10/87 

4.200 U 473.100 U 5.600 U 313.200 U 
4.200 U 473.100 U 5.600 U 313.200 U 
4.200 U 473.100 U 5.600 U 313.200 U 
8.000 X 473.100 U 5.600 U 313.200 U 
4.200 U 473.100 U 5.600 U 313.200 U 
4.200/ U 473.100 U 5.600 U 313.200 U 
4.200 U 473.100 U 5.600 U 313.200 U 
4.200 U 473.100 U 5.600 U 313.200 U 
8.300 U 946.300 U 11.000 U 626.400 U 
8.300 U 946.300 U 11.000 U 626.400 U 
8.300 U 946.300 U 11.000 U 626.400 U 
8.300 U 946.300 U 11.000 U 626.400 U 
18.000 45.000 J 11.000 u 626.400 U 
8.300 U 946.300 U 11.000 u. 626.400 U 
32.000 946.300 U 11.000 u 626.400 U 
42.000 U 4731.400 U 56.000 u 3131.900 U 
8.300 U 946.300 U 11.000 u 626.400 U 
42.000 U 4731.400 U 56.000 u 3131.900 u 
42.000 U 9462.700 U 56.000 u 6263.900 u 
42.000 U 4731.400 U 36.000 u 3131.900 u 
42.000 u 4731.400 U 56.000 u 3131.900 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

IQbO roO/M ~Cf\ 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

PESTICIDE/PCB ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 2 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER6-A0 
7537 
BL-443 
06/29/87 

ER6A-B0 
7729 
BL-008 
07/30/87 

ER7-B0 
7729 
BL-007 
07/30/87 

ER9-A0 
7537 
BL-458 
07/01/87 

ER9C-E0 
7573 
BK-463 
07/09/87 

ER9D-A0 
7537 
BL-455 
06/30/87 

ER9E-A0 
7573 
BK-465 
07/10/87 

AROCHLOR 1232 
AROCHLOR 1242 
AROCHLOR 1248 
AROCHLOR 1254 
AROCHLOR 1260 

88.000 
88.000 
88.000 

180.000 
180.000 

710.000 
710.000 
710.000 
1400.000 
1400.000 

92.000 U 
92.000 U 
92.000 U 
180.000 U 
180.000 U 

42.000 U 
42.000 U 
42.000 U 
83.000 U 
83.000 U 

4731.400 U 
4731.400 U 
4731.400 U 
9462.700 U 
9462.700 U 

56.000 U 
56.000 U 
56.000 U 
110.000 U 
110.000 U 

3131.900 U 
3131.900 U 
3131.900 U 
6263.900 U 
6263.900 U 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER10A-10 
7573 
BL-467 
07/08/87 

ER11-A0 
7508 
BJ-927 
06/23/87 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

PESTICIDE/PCB ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 3 

ALPHA-BHC 8.000 X 21.120 U 
BETA-BHC 8.000 X 21.120 U 
DELTA-BHC 8.000 X 21.120 U 
GAMMA-BHC 8.000 X 21.120 U 
HEPTACHLOR 8.000 X 21.120 U 
ALDRIN 8.000 X 21.120 U 
HEPTACHLOR EPOXIDE 8.000 X 21.120 U 
ENDOSULFAN I 8.000 X 21.120 U 
DIELDRIN 16.000 X 42.240 U 
4-4-DDE 16.000 X 42.240 U 
ENDRIN 16.000 X 42.240 U 
ENDOSULFAN II 16.000 X 42.240 U 
A-4-ODD 13.000 J 42.240 U 
ENDOSULFAN SULFATE 23.000 J 42.240 U 
4-4-DDT 16.000 X 42.240 U 
METHOXYCHLOR 80.000 X 211.200 U 
ENDRIN KETONE 160.000 X 42.240 U 
CHLORDANE 80.000 X 211.200 U 
TOXAPHENE 160.000 X • 422.400 U 
AROCHLOR 1016 80.000 X 211.200 U 
AROCHLOR 1221 80.000 X 211.200 U 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

fabo ~F°° 



VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

PESTICIDE/PCB ANALYSES 
(UG/KG) 

DATE: 05/10/88 
PAGE 3 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER10A-I0 
7573 
BL-467 
07/08/87 

ER11-A0 
7508 
BJ-927 
06/23/87 

AROCHLOR 1232 
AROCHLOR 1242 
AROCHLOR 1248 
AROCHLOR 1254 
AROCHLOR 1260 

80.000 X 
80.000 X 
80.000 X 
160.000 X 
160.000 X 

211.200 U 
211.200 U 
211.200 U 
422.400 U 
422.400 U 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 



SAMPLE ,D ERO-BO eroa-AO 
CASE NUMBER 7739 773, 
CLP SAMPLE ID MBJ-796 MBJ-795 
DATE SAMPLED 07/30/87 07/30/87 

ALUMINUM 1690.000 262.000 
ANTIMONY 8.360 U 8.300 U 
ARSENIC 1.520 U 1.510 U 
BARIUM 10.100 U 10.100 U 
BERYLLIUM 1.000 U 1.000 U 
CADMIUM 1.420 1.210 J 
CALCIUM 188.000 U 186.000 U 
CHROMIUM 10.000 X 10.000 X 
COBALT 1.770 U 1.760 U 
COPPER 4.310 U 72.700 U 
IRON 3090.000 134.000 
LEAD 6.100 5.000 X 
CYANIDE 10.000 R 10.000 R 
MAGNESIUM 87.200 U 86.500 U 
MANGANESE 15.000 X 15.000 X 
MERCURY 0.130 U 0.120 U 
NICKEL 1.520 U 1.510 U 
POTASSIUM 127.000 U 126.000 U 
SELENIUM 0.510 U 0.500 U 
SILVER 1.770 U 1.760 U 
SODIUM 265.000 U 263.000 U 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOU"D 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

O UjO ~JCji Qlj) Pi L- i'' 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
INORGANIC ANALYSES 

(MG/KG) 

DATE: 05/10/88 
PAGE 1 

EROB-BO 
7537 
MB I - 543 
06/30/87 

EROC-AO 
7729 
MBJ-791 
07/29/87 

EROC-AODUP 
7729 
MBJ-792 
07/29/87 

ER1-A0 
7537 
MBI-538 
06/27/87 

ER4-B0 
7729 
NBJ-797 
07/30/87 

25965.000 3110.000 3780.000 4210.000 1020.000 10.600 U 11.400 U 11.900 U 12.200 U 10.700 U 10.000 X 3.910 4.600 7.840 37.300 
U 

97.400 82.400 116.000 47.700 J 15.900 J 1.600 J 1.380 U 1.440 U 1.480 U 1.300 U 3.900 2.100 2.100 1.840 1.300 u 2030.000 1890.000 2340.000 903.000 J 351.000 J 31.900 10.000 X 10.000 X 8.710 10.000 X 6.800 J 2.420 U 3.310 J 3.100 J 2.270 u 29.000 90.300 119.000 23.600 9.160 
u 

18800.000 4180.000 5820.000 6330.000 1200.000 314.000 223.000 337.000 153.000 23.300 10.000 R 10.000 R 10.000 R 10.000 R 10.000 R 1440.000 J 784.000 J 695.000 J 454.000 J 112.000 U 
62.300 15.000 X 15.000 X 27.700 15.000 X 0.160 0.170 U 0.180 U 0.180 U 0.160 U 17.000 14.600 10.400 J 2.990 J 2.790 J 380.000 173.000 U 180.000 U 184.000 U 162.000 U 6.430 U 0.690 U 0.720 U 0.740 U 0.650 U 2.200 U 2.420 U 2.520 U 2.580 U 2.270 U 337.000 J 362.000 U 376.000 U 386.000 U 339.000 u 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ERO-BO 
7729 
MBJ-796 
07/30/87 

EROA-AO 
7729 
MBJ-795 
07/30/87 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
INORGANIC ANALYSES 

(MG/KG) 

EROB-BO 
7537 
MBI-543 
06/30/87 

EROC-AO 
7729 
MBJ-791 
07/29/87 

EROC-AODUP 
7729 
MBJ-792 
07/29/87 

ER1-A0 
7537 
MBI-538 
06/27/87 

DATE: 05/10/88 
PAGE 1 (CONT.) 

ER4-B0 
7729 
MBJ-797 
07/30/87 

^A^AnlnM 2'030 " 2'°1° " 2'570 " 2-770 U 2"880 U 295.000 U 2.600 U 
M !-08° J 3"°20 U 49-900 J J 10.600 J 3.900 U 

-550 5.740 162.000 97.500 142.000 79.300 15.900 

S0U0S <%> 78-900 79"500 62-200 57.800 55.600 54.200 61.600 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

lib# ~t?00 P1 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER6-A0 
7537 
MBI-535 
06/29/87 

ALUMINUM 890.000 
ANTIMONY 16.500 U 
ARSENIC 3.000 U 
BARIUM 20.000 U 
BERYLLIUM 2.000 U 
CADMIUM 2.000 U 
CALCIUM 596.000 J 
CHROMIUM 9.750 
COBALT 3.500 U 
COPPER 8.500 U 
IRON 435.000 
LEAD 21.900 
CYANIDE 10.000 R 
MAGNESIUM . 172.000 U 
MANGANESE 7.200 J 
MERCURY 0.250 U 
NICKEL 3.000 U 
POTASSIUN 250.000 U 
SELENIUM 1.000 U 
SILVER 4.400 J 
COOIUM 522.000 U 

ER6A-B0 
7729 
MBJ-799 
07/30/87 

5960 
61 
11 

318 
7 
7, 

5480. 
10. 
13. 
31. 

2100. 
33. 
10. 

1240 
15 
0 

11 

926. 
3, 
13. 

1940. 

.000 

000 

000 
000 

.000 

.800 
.000 
000 
000 

viNtLANU CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
INORGANIC ANALYSES 

(MG/KG) 

ER7-B0 
7729 
MBJ-798 
07/30/87 

ER9-A0 
7537 
MBJ-664 
07/01/87 

ER9C-E0 
7573 
MBJ-695 
07/09/87 

ER9D-A0 
7537 
MBI-545 
06/30/87 

DATE: 05/10/88 
PAGE 2 

ER9E-A0 
7573 
MB J-697 
07/10/87 

U 
877.000 1500.000 4470.000 1620.000 3450.000 U 7.500 U 8.000 U 9.700 U 10.000 U 8.400 U U 1.360 U 10.000 X 162.000 10.000 X 63.000 J 9.090 U 9.800 J 28.000 J 16.500 J 48.000 J U 0.910 U 1.000 U 1.800 U 1.200 U 1.600 U U 0.910 U 1.000 U 1.800 U 1.200 U 1.500 U J 168.000 U 428.000 J 759.000 J 385.000 J 774.000 J X 10.000 X 13.000 17.000 4.200 9.000 U 1.590 U 1.700 U 4.800 U 2.100 U 4.400 J U 3.860 U 4.100 U 11.000 J 5.100 U 32.000 
513.000 2360.000 8830.000 2840.000 5360.000 
1.950 16.300 30.000 10.400 33.000 R 10.000 R 10.000 R 10.000 R 10.000 R 10.000 R J 78.200 U 83.000 U 150.000 J 104.000 U 256.000 J X 15.000 X 8.000 41.000 10.100 102.000 U 0.110 U 0.120 U 0.550 0.150 U 1.100 u 1.450 J 1.400 U 16.000 U 1.800 U 14.000 U u 114.000 U 121.000 U 161.000 U 152.000 U 139.000 U u 0.450 U 0.480 U 0.200 U 0.610 U 0.190 U u 1.590 U 1.700 U 2.400 U 2.100 U 2.100 U u 237.000 U 253.000 U 846.000 J 317.000 U 665.000 J 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

TUoO 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

THALLIUM 
VANADIUM 
ZINC 

SOLIDS (X) 

EXPLANATION OF COOES: 

ER6-A0 
7537 
MBI-535 
06/29/87 

A.000 U 
6.000 U 
50.000 

40.000 

ER6A-B0 
7729 
MBJ-799 
07/30/87 

14.800 
22.200 
94.100 

10.800 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
INORGANIC ANALYSES 

(MG/KG) 

ER7-B0 
7729 
MBJ-798 
07/30/87 

1.820 U 
2.730 U 
4.090 J 

88.000 

ER9-A0 
7537 
M8J-664 
07/01/87 

1.940 U 
4.100 J 
20.400 

82.600 

ER9C-E0 
7573 
MBJ-695 
07/09/87 

0.240 
32.000 
18.000 

32.800 

ER9D-A0 
7537 
MBI-545 
06/30/87 

2.430 
3.600 

12.800 

65.900 

DATE: 05/10/88 
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ER9E-A0 
7573 
MB J-697 
07/10/87 

0.230 U 
9.000 J 
25.000 

37.700 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 



SAMPLE 10 ER10A-I0 ER11-A0 
CASE NUMBER 7573 ^ 
CLP SAMPLE ID HBJ-672 MBJ-458 
DATE SAMPLED 07/08/87 06/23/87 

ALUMINUM 932.000 1561.000 
ANTIMONY 4.600 U 9.100 U ARSENIC 77.000 15.100 
BARIUM 21.000 J 30.300 J BERYLLIUM 0.850 U 0.600 U CADMIUM 0.830 U 1.500 
CALCIUM 433.000 J 454.500 U CHROMIUM 5.200 13.900 
COBALT 2.200 U 7.600 U COPPER 6.000 8.500 
IRON 4910.000 21273.000 
LEAD 14.000 5.000 X CYANIDE 10.000 R 10.000 R MAGNESIUM 64.000 J 151.500 U 
MANGANESE 11.000 29.700 
MERCURY 0.320 0.200 U 
NICKEL 7.500 U 9.100 U 
POTASSIUM 76.000 U 303.000 U 
SELENIUM 0.150 U 1.500 U 
SILVER 1.100 U 3.000 U 
SODIUM 363.000 J 454.500 U 

EXPLANATION OF CODESI 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
" - TICS ANALYZED FOR BUT NOT FOUND 

frT_ v "TENTIFIED COMPOUNDS) Ts0 7nn COO 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
INORGANIC ANALYSES 

(MG/KG) 

DATE: 05/10/88 
PAGE 3 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER10A-I0 
7573 
MBJ-672 
07/08/87 

ER11-A0 
7508 
MBJ-458 
06/23/87 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 
INORGANIC ANALYSES 

(MG/KG) 

DATE: 05/10/88 
PAGE 3 (CONT.) 

THALLIUM 
VANADIUM 
ZINC 

SOLIDS (%) 

EXPLANATION OF COOES: 

0.180 U 
7.900 J 
20.000 

59.000 

1.500 
9.100 
31.200 

66.000 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

5160 200 NIA 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ERO-AO 
3097B 
30*71-988 
07/14/87 

ER01-A0 
3037B 
3037B-430 
06/30/87 

ALUMINUM 200.000 R 0.000 u 
ANTIMONY 60.000 R 0.000 J 
ARSENIC 10.000 U 80.000 u 
BARIUM 59.000 J 810.000 
BERYLLIUM 5.000 R 0.000 u 
CADMIUM 4.000 U 12.000 
CALCIUM 5000.000 R 0.000 u 
CHROMIUM 4.000 U 7.800 
COBALT 50.000 R 0.000 u 
COPPER 25.000 R 0.000 u 
IRON 100.000 R 0.000 U 
LEAD 5.000 U 300.000 
CYANIDE 10.000 R 0.000 u 
MAGNESIUM 5000.000 R 0.000 u 
MANGANESE 15.000 R 0.000 u 
MERCURY 0.200 U 2.100 
NICKEL 40.000 R 0.000 u 
POTASSIUM 5000.000 R 0.000 u 
SELENIUM 5.000 U 80.000 u 
SILVER 4.000 U 9.000 u 
SOOIUM 5000.000 R 0.000 u 

EXPLANATION OE CODES: 

J - ESTIMATED VALUE 
B - COMPOUNO FOUND IN BLANK 

- DETECTED AT CONCENTRATION SNOUN 
U • UNDETECTED AT GIVEN INSTRUMENT DETECTION LINIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A • TICS ANALVZEO FOR BUT NOT FOUND 

(TICS • TENTATIVELY IDENTIFIED COMPOUNDS) 

9160 200 NIA 

VINELANO CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

EP TOXICITY ANALYSES 
(UG/L) 

DATE: 05/10/88 
PAGE 1 

EROC-BO 
3097B 
3097B-1082 
07/29/87 

ER3-A0 
3097B 
3097B-200 
07/13/87 

ER3A-A0 
7729 
3097B-1086 
07/29/87 

ER4-C0 
3097B 
3097B-994 
07/13/87 

ER6-B0 
3037B 
3037B-344 
06/29/87 

200.000 R 200.000 R 200.000 R 200.000 R 0.000 U 
60.000 R 60.000 R 60.000 R 60.000 R 0.000 U 
10.000 U 110.000 240.000 150.000 80.000 U 
167.000 J 127.000 J 54.000 J 84.000 J 72.000 J 
5.000 R 5.000 R 5.000 R 5.000 R 0.000 U 
4.000 U 4.000 U 4.000 U 4.000 U 7.000 

5000.000 R 5000.000 R 5000.000 R 5000.000 R 0.000 u 
4.000 U 4.000 U 4.000 U 4.000 U 7.800 u 
50.000 R 50.000 R 50.000 R 50.000 R 0.000 u 
25.000 R 25.000 R 25.000 R 25.000 R 0.000 u 
100.000 R 100.000 R 100.000 R 100.000 R 0.000 u 
6.700 5.000 U 25.000 5.000 U 64.000 u 
10.000 R 10.000 R 10.000 U 10.000 R 0.000 u 

5000.000 R 5000.000 R 5000.000 R 5000.000 R 0.000 u 
15.000 R 15.000 R 15.000 R 15.000 R 0.000 u 
0.200 U 0.200 U 2.700 0.200 U 2.000 u 
40.000 R 40.000 R 40.000 R 40.000 R 0.000 u 

5000.000 R 5000.000 R 5000.000 R 5000.000 R 0.000 u 
5.000 U 5.000 U 5.000 U 5.000 U 80.000 u 
10.000 u 4.000 U 4.000 U 4.000 U 9.000 u 

5000.000 R 5000.000 R 5000.000 R 5000.000 R 0.000 u 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE 10 
DATE SAMPLEO 

ERO-AO 
30978 
30971-988 
07/14/87 

ER08-A0 
3037B 
3037B-430 
06/30/87 

V1NELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

EP TOXICITY ANALYSES 
(UG/L) 

EROC-BO 
3097B 
30971-1082 
07/29/87 

ER3-A0 
3097B 
3097B-200 
07/13/87 

ER3A-A0 
7729 
30978-1086 
07/29/87 

ER4-C0 
3097B 
3097B-994 
07/13/87 

DATE: 03/10/88 
PAGE 1 (CONT.) 

ER6-B0 
3037B 
3037B-344 
06/29/87 

THALLIUM 
VANADIUM 
ZINC 

SOLIDS (X) 

EXPLANATION OF CODES: 

10.000 
50.000 
20.000 

0.000 

0.000 U 
0.000 U 
0.000 u 

0.000 

10.000 
50.000 
20.000 

0.000 

10.000 R 
50.000 R 
20.000 R 

0.000 

10.000 R 
50.000 R 
20.000 R 

0.000 

10.000 R 
50.000 R 
20.000 R 

0.000 

0.000 U 
0.000 U 
0.000 u 

0.000 

J - ESTIMATED VALUE 
8 - COMPOUND FOUND IN BLANK 
• DETECTED AT CONCENTRATION SNOUN 

U • UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A • TICS ANALYZED FOR BUT NOT FOUND 

(TICS • TENTATIVELY IDENTIFIED COMMUNIS) 

Z.T60 ZOO NIA 



SAMPLE 10 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER6A-B0 
3097B 
3097B-989 
07/16/87 

ER6A-B0DUP 
3097B 
3097B-990 
07/16/87 

ALUMINUM 200.000 R 200.000 R 
ANTIMONY 60.000 R 60.000 R 
ARSENIC 10.000 U 10.000 U 
BARIUM 75.000 J 9.000 J 
BERYLLIUM 5.000 R 5.000 R 
CADMIUM 4.000 U 4.000 U 
CALCIUM 5000.000 R 5.000 R 
CHROMIUM 4.000 U 4.000 U 
COBALT 50.000 R. 50.000 R 
COPPER 25.000 R 25.000 R 
IRON 100.000 R 100.000 R 
LEAD 5.000 U 5.000 U 
CYANIDE 10.000 R 10.000 R 
MAGNESIUM 5000.000 R 5000.000 R 
MANGANESE 15.000 R 15.000 R 
MERCURY 0.200 U 0.200 U 
NICKEL 40.000 R 40.000 R 
POTASSIUM 5000.000 R 5.000 R 
SELENIUM 5.000 U 5.000 U 
SILVER 4.000 U 4.000 U 
SOOIUM 5000.000 R 5000.000 R 

EXPLANATION Of COOES: 

J - ESTIMATED VALUE 
B - COMPOUND fOUND IN BLANK 
• OETECTED AT CONCENTRATION SHOUN 

U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REOUIRED fOR ANALYSIS 
X - REJECTED VALUE 
A • TICS ANALYZEO FOR BUT NOT FOUND 

(TICS • TENTATIVELY IDENTIFIED COMPOUNDS) 

8160 200 NIA 

VINELANO CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

EP TOXICITY ANALYSES 
(UG/L) 

ER7-A0 
3097B 
3097B-991 
07/15/87 

ER8-A0 
3037B 
3037B-359 
06/29/87 

ER9-B0 
3037B 
3037B-447 
07/01/87 

ER9-B0DUP 
3037B 
3037B-448 
07/01/87 

200.000 R 0.000 U 0.000 u 0.000 u 
60.000 R 0.000 U 0.000 u 0.000 u 
85.000 92.000 80.000 u 80.000 u 
56.000 J 288.000 60.000 60.000 
5.000 R 0.000 u 0.000 u 4.300 u 
4.000 U 4.300 u 4.300 u 0.000 u 

5000.000 - R 0.000 u 0.000 u 10.000 J 
4.000 U 7.800 u 7.800 u 10.000 J 

50.000 R 0.000 u 0.000 u 0.000 u 
25.000 R 0.000 u 0.000 u 0.000 u 

100.000 R 0.000 u 0.000 u 0.000 u 
5.000 U 88.000 220.000 300.000 

10.000 R 0.000 u 0.000 u 0.000 u 
5000.000 R 0.000 u 0.000 u 0.000 u 

15.000 R 0.000 u 0.000 u 0.000 u 
0.200 U 2.000 u 2.000 u 2.000 u 

40.000 R 0.000 u 0.000 u 0.000 u 
5000.000 R 0.000 u 0.000 u 80.000 u 

5.000 U 80.000 u 80.000 u 9.000 u 
4.000 U 9.000 u 9.000 u 0.000 u 

5000.000 R 0.000 u 0.000 u 0.000 u 

DATE: 05/10/88 
PAGE 2 

ER9A-E0 
3097B 
3097B-987 
07/07/87 

200.000 R 
60.000 R 
23.000 
56.000 J 
5.000 R 
6.000 U 

5000.000 R 
4.000 U 
50.000 R 
25.000 R 
100.000 R 
5.000 U 
10.000 R 

5000.000 R 
15.000 R 
0.200 U 
40.000 R 

5000.000 R 
5.000 U 
4.000 U 

5000.000 R 



VINELANO CHEMICAL COMPART SITE 
SEDIMENT SAMPLES 

EP TOXICITY ANALYSES 
(UC/L) 

DATE: 05/10/88 
PAGE 2 (CCWT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ERAA-80 
3097B 
30971-909 
07/16/87 

ER6A-B0DUP 
30971 
30971-990 
07/16/87 

ER7-A0 
3097B 
3097B-991 
07/15/87 

ER8-A0 
30371 
30371-359 
06/29/87 

ER9-B0 
30371 
30371-647 
07/01/87 

ER9-100UP 
30371 
3037B-448 
07/01/87 

ER9A-E0 
30971 
3097B-987 
07/07/87 

10.000 R 
50.000 R 
20.000 R 

0.000 

EXPLANATION OF COOES: 

J • ESTIMATED VALUE 
1 • COMPOUND FOUND IN BLANK 
• DETECTED AT CONCENTRATION SHOW 

U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS « TENTATIVELY IDENTIFIED COMPOUNDS) 

THALLIUM 
VANADIUM 
ZINC 

10.000 R 
50.000 R 
20.000 R 

10.000 
50.000 
20.000 

10.000 R 
50.000 R 
20.000 R 

0.000 U 
0.000 U 
0.000 U 

0.000 u 
0.000 u 
0.000 u 

0.000 u 
0.000 u 
0.000 u 

SOLIOS (X) 0.000 0.000 0.000 0.000 0.000 0.000 

6X60 zoo 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER9C-A0 
30971 
30971-997 
07/09/87 

ER9D-B0 
30371 
30371-402 
06/30/87 

ALUMINUM 200.000 R 0.000 U 
ANTIMONY 60.000 R 0.000 u 
ARSENIC 10.000 U 80.000 u 
8ARIUM 70.000 J 292.000 
BERYLLIUM 5.000 R 0.000 u 
CADMIUM 4.000 U 4.300 u 
CALCIUM 5000.000 R 0.000 u 
CHROMIUM 4.000 U 7.800 u 
COBALT 50.000 R 0.000 u 
COPPER 25.000 R 0.000 u 
IRON 100.000 R 0.000 u 
LEAD 11.000 64.000 u 
CYANIDE 10.000 R 0.000 u 
MAGNESIUM 5000.000 R 0.000 u 
MANGANESE 15.000 R 0.000 u 
MERCURY 0.200 U 2.000 u 
NICKEL 40.000 R 0.000 u 
POTASSIUM 5000.000 R 0.000 u 
SELENIUM 5.000 U 80.000 u 
SILVER 4.000 U 9.000 u 
SOOIUM 5000.000 R 0.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B -COMPOUND FOUND IN BLANK 
• DETECTED AT CONCENTRATION SHOWN 

U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR !»•* IT FOUND 

(TICS " „ TIFIED COMPOUNDS) 

0^60 Z 

VINELAND CHEMICAL COMPANY SITE 
SEDIMENT SAMPLES 

EP TOXICITY ANALYSES 
(UG/D 

DATE: 05/10/88 
PAGE 3 

ER9E-E0 
3097B 
3097B-995 
07/10/87 

ER9F-80 
3097B 
3097B-993 
07/06/87 

ER10A-A0 
3097B 
3097B-992 
07/08/87 

ER11-A0 
30371 
3037B-310 
06/23/87 

200.000 R 200.000 R 200.000 R 0.000 U 
60.000 R 60.000 R 60.000 R 0.000 u 
100.000 33.000 19.000 80.000 u 
156.000 J 50.000 J 298.000 271.000 
5.000 R 5.000 R 5.000 R 0.000 u 
4.000 U 4.000 U . 5.400 4.300 u 

5000.000 R 5000.000 R 5000.000 R 0.000 u 
4.000 U 4.000 U 4.000 U 7.800 u 
50.000 R 50.000 R 50.000 R 0.000 u 
25.000 R 25.000 R 25.000 R 0.000 u 
100.000 R 100.000 R 100.000 R 0.000 u 
5.000 U 5.000 U 5.000 U 640.000 u 
10.000 R 10.000 R 10.000 R 0.000 u 

5000.000 R 5000.000 R 5000.000 R 0.000 u 
15.000 R 15.000 R 15.000 R 0.000 u 
0.200 U 0.200 U 0.200 U 2.000 
40.000 R 40.000 R 40.000 R 0.000 u 

5000.000 R 5000.000 R 5000.000 R 0.000 u 
5.000 U 5.000 U 5.000 U 80.000 u 
4.000 U 4.000 U 4.000 U 9.000 u 

5000.000 R 5000.000 R 5000.000 R 0.000 u 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

ER9C-A0 
3097* 
3097B-997 
07/09/87 

ER9D-B0 
3037B 
3037B-402 
06/30/87 

VINELAND CHEMICAL COMPART SITE 
SEDIMENT SAMPLES 

EP TOXICITT ANALYSES 
(UG/L) 

ER9E-E0 
3097B 
3097B-995 
07/10/87 

ER9F-B0 
3097* 
3097B-993 
07/06/87 

ER10A-A0 
3097* 
3097*-992 
07/08/87 

ER11-A0 
3037* 
3037B-310 
06/23/87 

DATE: 03/10/88 
PAGE 3 (CONT.) 

THALLIUM 10.000 R 0.000 U 10.000 R 10.000 R 10.000 R 0.000 U 
VANADIUM 50.000 R 0.000 U 50.000 R 50.000 R 50.000 R 0.000 U 
{IK 20.000 R 0.000 U 20.000 R 20.000 R 20.000 R 0.000 U 

SOLIDS (*) 0.000 0.000 0.000 0.000 0.000 0.000 

EXPLANATION Of COOES: 

J • ESTIMATED VALUE 
B • COMPOUND FOUND IN BLANK 
• DETECTED AT CONCENTRATION SHOUN 

U - UNDETECTED AT GIVEN INSTRUMENT DETECTION UNIT 
R - NOT REQUIRED FOR ANALYSIS 
X • REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS • TENTATIVELY IDENTIFIED COMPOUNDS) 

1360 300 NIA 



VINEIAND CHEMICAL COMPANY SITE 
BIOTA SAMPLES 
ARSENIC ANALYSES 

DESCRIPTION CLP SAMPLE 
ID 

DATE 
SAMPTET) 

ARSENIC 
froq/ka) 

ER8-White Bass 
ER8-Bluegill 
ER8-Black Bullhead 
Lower Maurice-Catfish 
Lower Maurice-Crab Backfin 
Icwer Maurice-Crab Hepatopancreas 
Delaware Bay-American Oyster 
Lower Maurice-American Oyster 
Lower Maurice-Yellow Perch 

3097B-901 7/15/87 2U 
3097B-902 7/15/87 2U 
3097B-903 7/15/87 0.91 
3097B-1261 8/5/87 1U 
3097B-1263 8/7/87 1.5 
3097B-1262 8/7/87 1.6 
3097B-1265 8/13/87 1.2 
3097B-1268A 8/13/87 1.3 
3097B-1260 8/5/87 1U 

2360 200 NIA 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

3140B-905 
CATFISH 
3140B-905 
07/21/87 

VINELAND CHEMICAL COMPANY SITE 
BIOTA SAMPLES 

PESTICIDE/PCB ANALYSES 
(UG/KG) 

3140B-906 3140B-907 
BLK BULLHEAD BLK BULLHEAD 
3140B-906 3140B-907 
07/21/87 07/21/87 

DATE: 05/10/88 
PAGE 1 

ALPHA-BHC 0.100 U 0.100 U 0.100 U 
BETA"BHC 0-100 U 0.100 U 0.100 U 
DELTA-BHC 0.100 U 0.100 U 0.100 U 
GAMMA-BHC 0.100 U 0.100 U 0.100 U 
HEPTACHLOR 0.100 U 0.100 U 0.100 U 
ALDRIN 0.100 U 0.100 U 0.100 U 
HEPTACHLOR EPOXIDE 0.100 U 0.100 U 0.100 U 
ENDOSULFAN I 0.100 U 0.100 U 0.100 U 
DIELDRIN 0.100 U 0.100 U 0.100 U 
4"4"DDE 0.100 U 0.100 U 0.100 U 
ENDRIH 0.100 U 0.100 U 0.100 U 
ENDOSULFAN II 0.100 U 0.100 U 0.100 U 
4"4-DDD 0-100 U 0.100 U 0.100 U 
ENDOSULFAN SULFATE 0.100 U 0.100 U 0.100 U 
4"4"DDT 0.100 U 0.100 U 0.100 u 
METHOXYCHLOR 0.500 U 0.500 U 0.500 U 
ENDRIN KETONE 0.100 U 0.100 U 0.100 U 
CHLORDANE 0.500 U 0.500 U 0.500 U 
TOXAPHENE 0.500 U 0.500 U 0.500 U 
AROCHLOR 1016 0.500 U 0.500 U 0.500 U 
AROCHLOR 1221 0.500 U 0.500 U 0.500 U 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

COMPOUNDS) 
ZZ60 ZOO NIA 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

3140B-905 
CATFISH 
3140B-905 
07/21/87 

VINELAND CHhM1 UAL COMPANY SITE 
BIOTA SAMPLES 

PESTICIDE/PCB ANALYSES 
(UG/KG) 

3 HOB-906 3HOB-907 
BLK BULLHEAD BLK BULLHEAD 
3140B-906 3140B-907 
07/21/87 07/21/87 

DATE: 05/10/88 
PAGE 1 (CONT.) 

AROCHLOR 1232 0.500 U 0.500 U 
AROCHLOR 1242 0.500 U 0.500 U 
AROCHLOR 1248 0.500 U 0.500 U AROCHLOR 1254 0.500 U 0.500 U AROCHLOR 1260 0.500 U 0.500 U 

0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

PZ60 ZOO NIA 



VINELAND CHEMICAL COMPANY SITE DATE: 05/12/88 
YIELD BLANK SAMPLES - RIVEN AREA PAGE 1 

VOLATILES ANALYSES 
(UG/L) 

SAMPLE ID FB72987 
CASE NUMBER 7729 
CLP SAMPLE ID BL-023 
DATE SAMPLED 07/29/87 

S
 i
 

i
 

10.000 u 
BROMOMETHANE 10.000 u 
VINYL CHLORIDE 10.000 u 
CHLOROETHANE 10.000 u 
METHYL CHLORIDE 5.000 J 
ACETONE 51.000 X 
CARBON DISULFIDE 5.000 u 
1,1-DICRLORCETHENE 5.000 u 
1,1-DICHLOROETHANE 5.000 u 
TRANS-1,2-0ICHLOROETHENE 5.000 u 
CHLOROFORM 5.000 u 
1,2-DICHLOROETRANE 5.000 u 
2-BUTANONE 10.000 X 
1,1,1-TRICHLOROETHANE 5.000 u 
CARBON TETRACHLORIDE 5.000 u 
VINYL ACETATE 10.000 u 
BRONODtCNLOROMETNANE 5.000 u 
1,2-OICHLOROPROPANE 5.000 u 
TRANS-1,5-DICHLOROPROPENE 5.000 u 
TR1CNLOROETHENE 5.000 u 
DIBROMOCHLOROMETRANE 5.000 u 

EXPLANATION OP COOES: 

J - ESTIMATED VALUE 
8 - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A • TICS ANALYZED FOR BUT NOT FOUM) 

(TICS • TENTATIVELY IDENTIFIED COMPOUNOS) 

SZ60 ZOO tiiA 



VINELANO CHEMICAL COMPANY SITE 
HELD BLANK SAMPLES - RIVER AREA 

VOLATHES ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 1 (CONY.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAHPLEO 

FB72987 
7729 
Bl-023 
07/29/87 

1.1,2-TRICMLOROETRANE 5.000 u 
BENZENE 5.000 u 
CI S-1,3-DICNLOROPROPENE 5.000 u 
2-CHLOROETNYlVINYlETNER 10.000 u 
BROMOFORM 5.000 u 
4-METNYL-2-PENTAN0NE 10.000 u 
2-NEXANONE 10.000 u 
TETRACHLOROETHENE 5.000 u 
1,1.2,2-TETRACHLOROETNANE 5.000 u 
TOLUENE 5.000 u 
CNLORODENZENE 5.000 u 
ETRYLBENZENE 5.000 u 
STYRENE 5.000 u 
TOTAL XYLENES 5.000 u 

TOTAL TICS 0.000 
TIC CONCENTRATION 0.000 A 

EXPLANATION Of CODE*: 

J • ESTIMATED VALUE 
D - COMPOUND FOUND IN BLANK 
• DETECTED AT CONCENTRATION SNOUN 

U • UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A • TICS ANALYZED FOR BUT NOT FOUND 

(TICS > TENTATIVELY IDENTIFIED COMPOUNDS) 

7FTO 9£60 £°U 



VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - RIVER AREA 

BNA ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 1 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB72987 
7729 
BL-023 
07/29/87 

r HENOL 10.000 u 
BIS[2-CHLOROETHYL] ETHER 10.000 u 
2-CHLOROPHENOL 10.000 u 
1,3-OICHLOROBENZENE 10.000 u 
1,4-DICHLOROBENZENE 10.000 u 
BENZYL ALCOHOL 10.000 u 
1,2-DICHLOROBENZENE 10.000 u 
2-METHYLPHENOL 10.000 u 
BISI2-CHLOROISOPROPYL] ETHER 10.000 u 
4-METHYLPHENOL 10.000 u 
N-NITROSO-DI PROPYLAMINE 10.000 u 
HEXACHLORETHANE 10.000 u 
NITROBENZENE 10.000 u 
ISOPHORONE 10.000 u 
2-N1TROPHENOL 10.000 u 
2,4-DIMETHYLPHENOL 10.000 u 
BENZOIC ACID 50.000 u 
BlS[2-CHLOROETHOXY] METHANE 10.000 u 
2,4-DICHLOROPHENOL 10.000 u 
2,2,4-TRICHLOROBENZENE 10.000 u 
NAPHTHALENE 10.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

— • — T IWLY IDENTIFIED COMPOUNDS) LZ6° ZOO NIA 



VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - RIVER AREA 

BNA ANALYSES 
(UG/L) 

SAMPLE ID FB72987 
CASE NUMBER 7729 
CLP SAMPLE ID BL-023 
DATE SAMPLED 07/29/87 

4-CHLOROANILINE 10.000 u 
HEXACHLOROBUTADIENE 10.000 u 
4-CHLORO-3-METHLYPHENOL 10.000 u 
2-METNAPHTHALENE 10.000 u 
HEXACLCYCLOPENTADIENE 10.000 u 
? 4,6-TRICHLOROPHENOL 10.000 u 
2,4,5-TRICHLOROPHENOL 50.000 u 
2-CHLORONAPHTHALENE 10.000 u 
2-NITROANILINE 50.000 u 
DIMETHYL PHTHALATE 10.000 u 
ACENAPHTHYLENE 10.000 u 
3-NITROAN1LINE 50.000 X 
ACENAPHTHENE 10.000 u 
2,4-DINITROPHENOL 50.000 u 
4-NITROPHENOL 50.000 u 
DIBENZOFURAN 10.000 u 
2,4-DINITROTOLUENE 10.000 u 
2,6-DINITROTOLUENE 10.000 u 
DIETHYLPHTHALATE 10.000 u 
4-CHLOROPHENYL PHENYL ETHER 10.000 u 
FLUORENE 10.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 

OUND 
8260 200 NIA ied compounds) 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - RIVER AREA 

BNA ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 1 (CONT.) 

FB72987 
7729 
BL-023 
07/29/87 

4-NITROANILINE 50.000 u 
4,6-DINITRO-2-METHYLPHENOL 50.000 u 
N-NITROSODIPHENYLAMINE 10.000 u 
4-BROMOPHENYL PHENYL ETHER 10.000 u 
HEXACHLOROBENZENE 10.000 u 
PENTACHLOROPHENOL 50.000 u 
PHENANTHRENE 10.000 u 
ANTHRACENE 10.000 u 
01-n-BUTYLPHTHALATE 10.000 u 
FLUORANTHRENE 10.000 u 
"YRENE 10.000 u 
BUTYL BENZYL PHTHALATE 10.000 u 
3,3-DICHL0R08ENZID INE 20.000 u 
BENZO[a]ANTHRACENE 10.000 u 
BIS[2-ETHYLHEXYL]PHTHALATE 0.300 J 
CHRYSENE 10.000 u 
DI-n-OCTYL PHTHALATE 10.000 u 
BENZO[b]FLUORANTHENE 10.000 u 
BENZO [k]FLUORANTHENE 10.000 u 
BENZO[a]PYRENE 10.000 u 
INDENO[1,2,3-CO]PYRENE 10.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 

KIND 
6260 200 NIA E0 COMPOUNDS) 



VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - RIVER AREA 

BNA ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 1 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB72987 
7729 
BL-023 
07/29/87 

DIBENZO CA,H)ANTHRACENE 
BENZO[G,H,I1PERYLENE 

10.000 U 
10.000 U 

TOTAL TICS 
TIC CONCENTRATION 

0.000 
0.000 R 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

0£60 200 NIA 



SAMPLE ID FB72987 
CASE NUMBER 7729 
CLP SAMPLE ID BL-023 
DATE SAMPLED 07/29/87 

ALPHA-BHC 0.050 U 
BETA-BHC 0.050 U 
DELTA-BHC 0.050 U 
GAMMA-BHC 0.050 U 
HEPTACHLOR 0.050 U 
ALDRIN 0.050 U 

. HEPTACHLOR EPOXIDE 0.050 U 
ENDOSULFAN I 0.050 U 
DIELDRIN 0.100 U 
4-4-DDE 0.100 U 
ENDRIN 0.100 U 
ENDOSULFAN II 0.100 U 
4-4-DDD 0.100 U 
ENDOSULFAN SULFATE 0.100 U 
4-4-DDT 0.100 u 
METHOXYCHLOR 0.500 U 
ENDRIN KETONE 0.100 u 
CHLORDANE 0.500 U 
TOXAPHENE 1.000 U 
AROCHLOR 1016 0.500 U 
AROCHLOR 1221 0.500 U 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - RIVER AREA 

PESTICIDE/PCB ANALYSES 
(UG/L) 

DATE: 05/11/88 
PAGE 1 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 

' TCfifl ZOO NlA D ItoU C-U COMPOUNDS) 



VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - RIVER AREA 

PESTICIDE/PCB ANALYSES 
(UG/L) 

DATE: 05/11/88 
PAGE 1 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB72987 
7729 
BL-023 
07/29/87 

AROCHLOR 1232 
AROCHLOR 1242 
AROCHLOR 1248 
AROCHLOR 1254 
AROCHLOR 1260 

0.500 U 
0.500 U 
0.500 U 
1.000 U 
1.000 U 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U -UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Z£60 ZOO NIA 



I 

SAMPLE ID FB71087 FB72987 
CASE NUMBER 3097B 7729 
CLP SAMPLE ID 3097B-126 MBJ-794 
DATE SAMPLED 07/10/87 07/29/87 

ALUMINUM 200.000 R 100.000 U 
ANTIMONY 60.000 R 33.000 U 
ARSENIC 4.000 U 12.000 U 
BARIUM 200.000 R 40.000 U 
BERYLLIUM 5.000 R 4.000 U 
CADMIUM 5.000 R 4.000 U 
CALCIUM 5000.000 R 740.000 U 
CHROMIUM 10.000 R 9:ooo u 
C08ALT 50.000 R 7.000 U 
COPPER 25.000 R 17.000 U 
IRON 100.000 R 100.000 u 
LEAD 5.000 R 5.000 X 
CYANIDE 10.000 R 10.000 R 
MAGNESIUM 5000.000 R 344.000 U 
MANGANESE 15.000 R 6.000 U 
MERCURY 0.200 R 0.200 U 
NICKEL 40.000 R 6.000 U 
POTASSIUM 5000.000 R 500.000 U 
SELENIUM 5.000 R 2.000 U 
SILVER 10.000 R 7.000 U 
SODIUM 5000.000 R 1045.000 U 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
I »"T urn FOUND 

££60 ZOO til A ' C0MP0UNDS) 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - RIVER AREA 

INORGANIC ANALYSES 
(UG/L) 

FB72987 
3097B 
3097B-1106 
07/29/87 

FB8687D 
7782 
MBL-245 
08/06/87 

FB8687D 
3097B 
3097B-1278 
08/06/87 

FB8687E 
3097B 
3097B-1279 
08/06/87 

0.000 u 143.000 U 0.000 u 0.000 u 
0.000 u 3.000 U 0.000 u 0.000 u 
4.000 u 1.500 U 5.000 u 5.000 u 
0.000 u 30.000 U 0.000 u 0.000 u 
0.000 u 2.100 u 0.000 u 0.000 u 
0.000 u 5.000 X 0.000 u 0.000 u 
0.000 u 629.000 u 0.000 u 0.000 u 
0.000 u 9.400 u 0.000 u 0.000 u 
0.000 u 38.000 u 0.000 u 0.000 u 
0.000 u 16.000 u 0.000 u 0.000 u 
30.000 u 45.000 u 0.000 R 111.000 J 
0.000 u 2.900 u 0.000 u 0.000 u 
0.000 u 10.000 R 0.000 u 0.000 u 
0.000 u 182.000 J 0.000 u 0.000 u 
0.000 u 6.500 U 0.000 u 0.000 u 
0.000 u 0.200 U 0.000 u 0.000 u 
0.000 u 28.000 u 0.000 u 0.000 u 
0.000 u 584.000 u 0.000 u 0.000 u 
0.000 u 5.000 X 0.000 u 0.000 u 
0.000 u 7.700 u 0.000 u 0.000 u 
0.000 u 1490.000 J 0.000 u 0.000 u 

DATE: 05/12/88 
PAGE 1 

FB8687K 
3097B 
3097B-1280 
08/06/87 

0.000 U 
0.000 U 
5.000 U 
0.000 U 
0.000 U 
0.000 u 
0.000 u 
0.000 u 
0.000 u 
0.000 u 

100.000 R 
0.000 u 
0.000 u 
0.000 u 
0.000 u 
0.000 u 
0.000 u 
0.000 u 
0.000 u 
0.000 u 
0.000 u 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

THALLIUM 
VANADIUM 
ZINC 

SOLIDS (X) 

EXPLANATION OF COOES: 

FB71087 
3097B 
3097B-126 
07/10/87 

10.000 R 
50.000 R 
20.000 R 

0.000 

FB72987 
7729 
MBJ-794 
07/29/87 

8.000 U 
12.000 U 
7.000 U 

0.000 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - RIVER AREA 

INORGANIC ANALYSES 
(UG/L) 

FB72987 
3097B 
3097B-1106 
07/29/87 

0.000 U 
0.000 U 
0.000 U 

0.000 

FB8687D 
7782 
MBL-245 
08/06/87 

10.000 X 
23.000 U 
172.000 

0.000 

FB8687D 
3097B 
3097B-1278 
08/06/87 

0.000 U 
0.000 U 
0.000 U 

0.000 

FB8687E 
3097B 
3097B-1279 
08/06/87 

0.000 U 
0.000 U 
0.000 U 

0.000 

DATE: 05/12/88 
PAGE 1 (CONT.) 

FB8687K 
3097B 
3097B-1280 
08/06/87 

0.000 U 
0.000 U 
0.000 U 

0.000 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

200 NIA 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB63087 
7537 
BL-449 
06/30/87 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

VOLATILES ANALYSES 
(UG/L) 

FB71487C 
7615 
BK-470 
07/14/87 

DATE: 05/12/88 
PAGE 1 

FB71687 
7615 
BK-737 
07/16/87 

FB92987 
8148 
BN-387 
09/29/87 

CHLOROMETHANE 10.000 U 
BROMOMETHANE 10.000 U 
VINYL CHLORIDE 10.000 U 
CHLOROETHANE 10.000 U 
METHYL CHLORIDE 3.000 J 
ACETONE 32.000 X 
CARBON DISULFIDE 5.000 u 
1,1-DICHLOROETHENE 5.000 u 
1,1-DICHLOROETHANE 5.000 u 
TRANS-1,2-DICHLOROETHENE 5.000 u 
CHLOROFORM 5.000 u 
1,2-DICHLOROETHANE 5.000 u 
2-BUTANONE 10.000 u 
1,1,1-TRICHLOROETHANE 5.000 u 
CARBON TETRACHLORIDE 5.000 u 
VINYL ACETATE 10.000 u 
BROMOOICHLOROMETHANE 5.000 u 
1,2-DICHLOROPROPANE 5.000 u 
TRANS-1,3-0ICHLOROPROPENE 5.000 u 
TRICHLOROETHENE 5.000 u 
DIBROMOCHLOROMETHANE 5.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

/Tire - TCUTATIl/CI V mCUTICipfH COMPOUNDS) 

S£60 . 200 NIA 

100.000 U 200.000 u 10.000 u 
100.000 U 200.000 u 10.000 u 
100.000 U 200.000 u 10.000 u 
100.000 u 200.000 u 10.000 u 
16.000 JB 100.000 u 5.000 u 

1000.000 2800.000 B 54.000 X 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 R 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 u 
100.000 u 200.000 u 10.000 u 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 u 
100.000 u 200.000 u 10.000 u 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 u 
50.000 u 100.000 u 5.000 u 



VINE LAND men I UAL. UOMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

VOLATILES ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 1 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB63087 
7537 
BL-449 
06/30/87 

FB71487C 
7615 
BK-470 
07/14/87 

FB71687 
7615 
BK-737 
07/16/87 

FB92987 
8148 
BN-387 
09/29/87 

1,1,2-TRICHLOROETHANE 5.000 U 50.000 U 100.000 u 5.000 u BENZENE 5.000 U 50.000 U 100.000 u 5.000 u CIS-1,3-DICHLOROPROPENE 5.000 U 50.000 u 100.000 u 5.000 u 2-CHLOROETHYLVINYLETHER 10.000 U 100.000 u 200.000 u 10.000 R BROMOFORM 5.000 U 50.000 u 100.000 u 5.000 u 4-METHYL-2-PENTANONE 10.000 u 100.000 u 200.000 u 10.000 u 2-HEXANONE 10.000 u 100.000 u 200.000 u 10.000 u TETRACHLOROETHENE 5.000 u 50.000 u 100.000 u 5.000 u 
1,1,2,2-TETRACHLOROETHANE 5.000 u 50.000 ,u 100.000 u 5.000 u TOLUENE 5.000 u 12.000 J 21.000 J 5.000 u CHLOROBENZENE 5.000 u 50.000 u 100.000 u 5.000 u 
ETHYLBENZENE 5.000 u 50.000 u 100.000 u 5.000 u STYRENE 5.000 u 50.000 u 100.000 u 5.000 u TOTAL XYLENES 5.000 u 50.000 u 100.000 u 5.000 u 

TOTAL TICS 0.000 0.000 0.000 1.000 
TIC CONCENTRATION 0.000 A 0.000 A 0.000 A 5.000 A 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

9£60 300 NIA 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB63087 
7537 
BL-449 
06/30/87 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

BNA ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 1 

FB71487C 
7615 
BK-470 
07/14/87 

PHENOL 20.000 U 10.000 u 
BIS[2-CHLOROETHYL] ETHER 20.000 U 10.000 u 
2-CHLOROPHENOL 20.000 U 10.000 u 
1,3-DICHLOROBENZENE 20.000 U 10.000 u 
1,4-DICHLOROBENZENE 20.000 U 10.000 u 
BENZYL ALCOHOL 20.000 U 10.000 u 
1,2-DICHLOROBENZENE 20.000 u 10.000 u 
2-METHYLPHENOL 20.000 u 10.000 u 
BISC2-CHLOROISOPROPYL] ETHER 20.000 u 10.000 u 
4-METHYLPHENOL 20.000 u 10.000 u 
N-NITROSO-DI PROPYLAMINE 20.000 u 10.000 u 
HEXACHLORETHANE 20.000 u 10.000 u 
NITROBENZENE 20.000 u 10.000 u 
ISOPHORONE 20.000 u 10.000 u 
2-NITROPHENOL 20.000 u 10.000 u 
2,4-DIMETHYLPHENOL 20.000 u 10.000 u 
BENZOIC ACID 20.000 u 50.000 u 
BIS[2-CHLOROETHOXY] METHANE 20.000 u 10.000 u 
2,4-DICHLOROPHENOL 20.000 u 10.000 u 
2,2,4-TR1CHLOROBENZENE 20.000 u 10.000 u 
NAPHTHALENE 20.000 u 10.000 u 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZEO FOR BUT NOT FOUND 

D COMPOUNDS) 
LZ60 200 NIA 



SAMPLE ID FB63087 
CASE NUMBER 7537 
CLP SAMPLE ID BL-449 
DATE SAMPLED 06/30/87 

4-CHLOROANILINE 20.000 U 
HEXACHL0R08UTADIENE 20.000 U 
4-CHLORO-3-METHLYPHENOL 20.000 U 
2-METNAPHTHALENE 20.000 U 
HEXACLCYCLOPENTADIENE 20.000 U 
2,4,6-TRICHLOROPHENOL 20.000 U 
2,4,5-TRICHLOROPHENOL 100.000 U 
2-CHLORONAPHTHALENE 20.000 U 
2-NITROANILINE 100.000 u 
DIMETHYL PHTHALATE 20.000 u 
ACENAPHTHYLENE 20.000 u 
3-NITROANILINE 100.000 u 
ACENAPHTHENE 20.000 u 
2,4-DINITROPHENOL 100.000 u 
4-NITROPHENOL 100.000 u 
DIBENZOFURAN 20.000 u 
2,4-DINITROTOLUENE 20.000 u 
2.6-DINITROTOLUENE 20.000 u 
DIETHYLPHTHALATE 20.000 u 
4-CHLOROPHENYL PHENYL ETHER 20.000 u 
FLUORENE 20.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

".re = TFUTATIVELY IDENTIFIED COMPOUNDS) 

8£60 200 NIA 

VINELAND CHEMICAL COMPANY SITE „ATE; 05/12/88 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS PAGE'., (C0MT-) 

BNA ANALYSES 
(UG/L) 

FB71487C 
7615 
BK-470 
07/14/87 

10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
10.000 U 
50.000 U 
10.000 u 
50.000 U 
10.000 u 
10.000 u 
50.000 U 
10.000 u 
50.000 U 
50.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB63087 
7537 
BL-449 
06/30/87 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

BNA ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 1 (CONT.) 

FB71487C 
7615 
BK-470 
07/14/87 

4-NITROANILINE 100.000 U 50.000 u 
4.6-DINITRO-2-METHYLPHENOL 100.000 U 50.000 u 
N-NITROSODIPHENYLAMINE 20.000 u 10.000 u 
4-BROMOPHENYL PHENYL ETHER 20.000 u 10.000 u 
HEXACHLOROBENZENE 20.000 u 10.000 u 
PENTACHLOROPHENOL 100.000 u 50.000 u 
PHENANTHRENE 20.000 u 10.000 u 
ANTHRACENE 20.000 u 10.000 u 
DI-n-BUTYLPHTHALATE 20.000 u 10.000 u 
FLUORANTHRENE 20.000 u 10.000 u 
PYRENE 20.000 u 10.000 u 
BUTYL BENZYL PHTHALATE 20.000 u 10.000 u 
3,3-DICHLOROBENZIDINE 40.000 u 20.000 u 
BENZO[a]ANTHRACENE 20.000 u 10.000 u 
B1SI2-ETHYLHEXYL]PHTHALATE 20.000 u 10.000 u 
CHRYSENE 20.000 u 10.000 u 
OI-n-OCTYl PHTHALATE 20.000 u 10.000 u 
BENZOtblFLUORANTHENE 20.000 u 10.000 u 
BENZO[k]FLUORANTHENE 20.000 u 10.000 u 
BENZO[a]PYRENE 20.000 u 10.000 u 
INDENO[1,2,3-CO]PYRENE 20.000 u 10.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

mre - - ^ COMPOUNDS) 
6£60 200 NIA 



VINELANO CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

BNA ANALYSES 
CUO/L) 

DATE: 05/12/88 
PAGE 1 (CONT.) 

SAMPLE ID FB63087 
7537 
BL-449 
06/30/87 

FB71487C 
7615 
BK-470 
07/14/87 

CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

DIBENZO(A,H]ANTHRACENE 
BENZOIC,H.IJPERYLENE 

20.000 U 
20.000 U 

10.000 U 
10.000 U 

TOTAL TICS 
TIC CONCENTRATION 

1.000 
222.000 A 

3.000 
130.000 JB 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED At CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

0fr60 ZOO NIA 



SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB63087 
7537 
BL-449 
06/30/87 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

PESTICIDE/PCB ANALYSES 
(UG/L) 

DATE: 05/11/88 
PAGE 1 

FB71487C 
7615 
BK-470 
07/14/87 

FB92987 
8148 
BN-388 
09/29/87 

ALPHA-BHC 0.050 U 0.050 U 0.050 U BETA-BHC 0.050 U 0.050 U 0.050 U 
DELTA-BHC 0.050 U 0.050 U 0.050 U GAMMA-BHC 0.050 U 0.050 U 0.050 U 
HEPTACHLOR 0.050 U 0.050 U 0.050 U 
ALDRIN 0.050 U 0.050 U 0.050 U 
HEPTACHLOR EPOXIDE 0.050 U 0.050 u 0.050 U 
ENDOSULFAN I 0.050 u 0.050 u 0.050 u 
DIELDRIN 0.100 u 0.100 u 0.100 u 
4-4-DDE 0.100 u 0.100 u 0.100 u 
ENDRIN 0.100 u 0.100 u 0.100 u 
ENDOSULFAN II 0.100 u 0.100 u 0.100 u 
4-4-DDD 0.100 u 0.100 u 0.100 u 
ENDOSULFAN SULFATE 0.100 u 0.100 u 0.100 u 
4-4-DDT 0.100 u 0.100 u 0.100 u 
METHOXYCHLOR 0.500 u 0.500 u 0.500 u 
ENDRIN KETONE 0.100 u 0.100 u 0.100 u 
CHLORDANE 0.500 u 0.500 u 0.500 u 
TOXAPHENE 1.000 u 1.000 u 1.000 u 
AROCHLOR 1016 0.500 u 0.500 u 0.500 u 
AROCHLOR 1221 0.500 u 0.500 u 0.500 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOP H"T — IND 

U60 300 MIA compounds. 



VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

PESTICIDE/PCB ANALYSES 
(UG/L) 

DATE: 05/11/88 
PAGE 1 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB63087 
7537 
BL-449 
06/30/87 

FB71487C 
7615 
BK-470 
07/14/87 

FB92987 
8148 
BN-388 
09/29/87 

AROCHLOR 1232 0.500 U 0.500 U 0.500 U 
AROCHLOR 1242 0.500 U 0.500 U 0.500 U 
AROCHLOR 1248 0.500 U 0.500 U 0.500 U 
AROCHLOR 1254 1.000 U 1.000 U 1.000 u 
AROCHLOR 1260 1.000 U 1.000 U 1.000 u 
EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Zfr60 ZOO NIA 



I 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB63087 
7537 

06/30/87 

VINELAND CHEMICAL COMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

INORGANIC ANALYSES 
(UG/L) 

FB71087 
3097B 
3097B-243 
07/10/87 

FB71387 
3097B 
3097B-244 
07/13/87 

FB71487 
3097B 
3097B-245 
07/14/87 

FB71487A 
3097B 
3097B-238 
07/14/87 

FB71487C 
7615 
MBJ-701 
07/14/87 

DATE: 05/12/88 
PAGE 1 

FB71687 
7615 
MBJ-707 
07/16/87 

ALUMINUM 100.000 U 0.000 u 0.000 u 0.000 u 0.000 u 47.000 u 47.000 u ANTIMONY 33.000 U 0.000 u 0.000 u 0.000 u 0.000 u 20.000 u 20.000 U ARSENIC 6.000 U 4.000 u 4.000 u 4.000 u 4.000 u 7.800 J 1.400 J BARIUM 40.000 U 0.000 u 0.000 u 0.000 u 0.000 u 1.300 J 1.900 J BERYLLIUM 4.000 U 0.000 u 0.000 u 0.000 u 0.000 u 3.700 u 3.700 u CADMIUM 4.000 U 0.000 u 0.000 u 0.000 u 0.000 u 3.600 u 3.600 u CALCIUM 740.000 U 0.000 u 0.000 u 0.000 u 0.000 u 974.000 J 893.000 J CHROMIUM 9.000 U 0.000 u 0.000 u 0.000 u 0.000 u 7.600 u 7.600 u COBALT 7.000 U 0.000 u 0.000 u 0.000 u 0.000 u 9.700 u 9.700 u COPPER 17.000 U 0.000 u 0.000 u 0.000 u 0.000 u 11.000 u 12.000 J IRON 100.000 U 347.000 195.000 219.000 100.000 X 132.000 137.000 LEAD 2.000 U 0.000 u 0.000 u 0.000 u 0.000 u 5.800 1.600 J CYANIDE 10.000 R 0.000 u 0.000 u 0.000 u 0.000 u 10.000 R 10.000 R MAGNESIUM 344.000 U 0.000 u 0.000 u 0.000 u 0.000 u 53.000 J 27.000 U MANGANESE 6.000 U 0.000 u 0.000 u 0.000 u 0.000 u 2.100 u 3.000 J MERCURY 0.200 U 0.000 u 0.000 u 0.000 u 0.000 u 0.200 u 0.200 U NICKEL 8.300 J 0.000 u 0.000 u 0.000 u 0.000 u 33.000 u 32.000 U POTASSIUM 500.000 u 0.000 u 0.000 u 0.000 u 0.000 u 327.000 u 327.000 U SELENIUM 2.000 u 0.000 u 0.000 u 0.000 u 0.000 u 2.700 J 0.500 U SILVER 7.000 u 0.000 u 0.000 u 0.000 u 0.000 u 4.900 u 4.900 U SODIUM 1045.000 u 0.000 u 0.000 u 0.000 u 0.000 u 2240.000 J 2010.000 J 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

£fr60 ZOO NIA 



SAMPLE 10 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

8.000 U 
12.000 U 
7.000 U 

0.000 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

FB63087 
7537 
NBl-541 
06/30/87 

THALLIUM 
VANADIUM 
ZINC 

SOLIDS (X) 

EXPLANATION OF COOES: 

VINCLKNU LHtniUAL COMPANY SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

INORGANIC ANALYSES 
(UG/L) 

FB71087 
3097B 
3097B-243 
07/10/87 

FB71387 
3097B 
3097B-244 
07/13/87 

FB71487 
3097B 
3097B-245 
07/14/87 

DATE: 05/12/88 
PAGE 1 (CONT.) 

FB71487A 
3097B 
3097B-238 
07/14/87 

FB71487C 
7615 
MBJ-701 
07/14/87 

FB71687 
7615 
MBJ-707 
07/16/87 

0.000 U 
0.000 U 
0.000 U 

0.000 

0.000 U 
0.000 U 
0.000 u 

0.000 

0.000 u 
0.000 u 
0.000 u 

0.000 

o.ooo u 
0.000 u 
0.000 u 

0.000 

10.000 X 
5.300 U 
4.500 J 

0.000 

6.000 U 
5.300 U 
5.000 J 

0.000 

"60 200 nia 



SAMPLE ID FB71687B 
CASE NUMBER 3097B 
CLP SAMPLE ID 3097B-739 
DATE SAMPLED 07/16/87 

ALUMINUM 0.000 U 
ANTIMONY 0.000 U 
ARSENIC 4.000 U 
BARIUM 0.000 U 
BERYLLIUM 0.000 U 
CADMIUM 0.000 U 
CALCIUM 0.000 u 
CHROMIUM 0.000 u 
COBALT 0.000 u 
COPPER 0.000 u 
IRON 182.000 
LEAD 0.000 u 
CYANIDE 0.000 u 
MAGNESIUM 0.000 u 
MANGANESE 0.000 u 
MERCURY 0.000 u 
NICKEL 0.000 u 
POTASSIUM 0.000 u 
SELENIUM 0.000 u 
SILVER 0.000 u 
SOOIUM 0.000 u 

EXPLANATION OF CGOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOUN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

'TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

Sfr60 . 200 NIA 

VINELAND CHEMICAL COMPANY SITE 0ATE; 05/12/88 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS PAGE 2 

INORGANIC ANALYSES 
(UG/L) 

FB71687C 
3097B 
3097B-735 
07/16/87 

FB7787 
30978 
3097B-040 
07/07/87 

FB7887 
3097B 
3097B-241 
07/08/87 

FB7987 
3097B 
3097B-242 
07/09/87 

FB92987 
8148 
MBM-027 
09/29/87 

FB92987 
8148 
3312B-077 
09/29/87 

0.000 u 200.000 R 0.000 u 0.000 u 90.000 u 200.000 R 
0.000 u 60.000 R 0.000 u 0.000 u 60.000 u 60.000 R 4.000 u 4.000 u 4.000 u 4.000 u 10.000 u 10.000 U 
0.000 u 200.000 R 0.000 u 0.000 u 11.000 u 200.000 R 
0.000 u 5.000 R 0.000 u 0.000 u 1.000 u 5.000 R 
0.000 u 5.000 R 0.000 u 0.000 u 5.000 u 5.000 R 
0.000 u 5000.000 R 0.000 u 0.000 u 147.000 u 5000.000 . R 
0.000 u 10.000 R 0.000 u 0.000 u 9.000 u 10.000 R 
0.000 u 50.000 R 0.000 u 0.000 u 12.000 u 50.000 R 
0.000 u 25.000 R 0.000 u 0.000 u 14.000 u 25.000 R 100.000 XR 61.000 J 194.000 144.000 24.000 J 100.000 R 
0.000 u 5.000 R 0.000 u 0.000 u 5.000 u 5.000 R 
0.000 u 10.000 R 0.000 u 0.000 u 10.000 R 10.000 R 
0.000 u 5000.000 R 0.000 u 0.000 u 106.000 J 5000.000 R 
0.000 u 15.000 R 0.000 u 0.000 u 3.000 u 15.000 R 
0.000 u 0.200 R 0.000 u 0.000 u 0.200 u 0.200 R 
0.000 u 40.000 R 0.000 u 0.000 u 23.000 J 40.000 R 
0.000 u 5000.000 R 0.000 u 0.000 u 629.000 u 5000.000 R 
0.000 u 5.000 R 0.000 u 0.000 u 5.000 X 5.000 R 
0.000 u 10.000 R 0.000 u 0.000 u 10.000 u 10.000 R 
0.000 u 5000.000 R 0.000 u 0.000 u 1480.000 u 5000.000 R 



VINELHHU LncnluAL (.IMPANT SITE 
FIELD BLANK SAMPLES - SITE AND RIVER AREAS 

INORGANIC ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 2 (CONT.) 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

FB71687B 
3097B 
3097B-739 
07/16/87 

FB71687C 
3097B 
3097B-735 
07/16/87 

FB7787 
3097B 
3097B-040 
07/07/87 

FB7887 
3097B 
3097B-241 
07/08/87 

FB7987 
3097B 
3097B-242 
07/09/87 

FB92987 
8148 
MBM-027 
09/29/87 

FB92987 
8148 
3312B-077 
09/29/87 

TriALLIUM 
VANADIUM 
ZINC 

SOLIDS (X) 

EXPLANATION OF CODES: 

0.000 U 
0.000 U 
0.000 U 

0.000 

0.000 U 
0.000 u 
0.000 u 

0.000 

10.000 R 
50.000 R 
20.000 R 

0.000 

0.000 u 
0.000 u 
0.000 U 

0.000 

0.000 u 
0.000 u 
0.000 u 

0.000 

10.000 X 
7.000 U 
20.000 X 

0.000 

10.000 R 
50.000 R 
20.000 R 

0.000 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

9*60 200 NIA 



VINELAND CHEMICAL COMPANY SITE 
TRIP BLANK SAMPLES - RIVER AREA 

VOLATILES ANALYSES 
(UG/L) 

DATE: 05/12/88 
PAGE 1 

SAMPLE ID 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

TB71487 
7615 
BK-467 
07/14/87 

TB73087 
7729 
BL-024 
07/30/87 

TB7887 
7573 
BL-468 
07/08/87 

CHLOROMETHANE 500.000 U 10.000 U 10.000 X BROMOMETHANE 500.000 U 10.000 U 10.000 X 
VINYL CHLORIDE 500.000 X 10.000 U 10.000 X 
CHLOROETHANE 500.000 U 10.000 U 10.000 X 
METHYL CHLORIDE 58.000 JB 3.000 J 10.000 X 
ACETONE 3300.000 32.000 X 10.000 X 
CAR80N DISULFIDE 300.000 U 5.000 U 5.000 X 
1,1-DICHLOROETHENE 300.000 U 5.000 U 5.000 X 
1,1-DICHLOROETHANE 300.000 U 5.000 U 5.000 X 
TRANS-1,2-DICHLOROETHENE 300.000 U 5.000 U 5.000 X 
CHLOROFORM 300.000 U 5.000 U 5.000 X 
1.2--D I CHLOROETHANE 300.000 U 5.000 U 5.000 X 
2-BUTANONE 500.000 U 10.000 X 3.000 J 
1,1,1-TRICHLOROETHANE 300.000 U 5.000 u 5.000 X 
CARBON TETRACHLORIDE 300.000 u 5.000 u 5.000 X 
VINYL ACETATE 500.000 u 10.000 u 10.000 X 
BROMODICHLOROMETHANE 300.000 u 5.000 u 5.000 X 
1,2-DICHLOROPROPANE 300.000 u 5.000 u 5.000 X 
TRANS-1,3-D ICHLOROPROPENE 300.000 u 5.000 u 5.000 X 
TRICHLOROETHENE 300.000 u 5.000 u 5.000 X 
DI8ROMOCHLOROMETHANE 300.000 u 5.000 u 5.000 X 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
3 - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
x - dc icrTcn VAl HE 
A - 0 200 NIA IYJ./L IMPOUNDS) 



SAMPLE 10 
CASE NUMBER 
CLP SAMPLE ID 
DATE SAMPLED 

TB71487 
7615 
BK-467 
07/14/87 

TB73087 
7729 
BL-024 
07/30/87 

VINELAND CHEMICAL COMPANY SITE 
TRIP BLANK SAMPLES - RIVER AREA 

VOLATILES ANALYSES 
(UG/L) 

TB7887 
7573 
BL-468 
07/08/87 

DATE: 05/12/88 
PAGE 1 (CONT.) 

1,1,2-TRICHLOROETHANE 300.000 U 5.000 U 5.000 X BENZENE 300.000 U 5.000 U 5.000 X CIS-1,3-DlCHLOROPROPENE 300.000 u 5.000 U 5.000 X 2-CHLOROETHYLVINYLETHER 500.000 u 10.000 U 10.000 X BROMOFORM 300.000 u 5.000 u 5.000 X 4-METHYL-2-PENTANONE 500.000 u 10.000 u 10.000 X 2 HEXANONE 500.000 u 10.000 u 10.000 X TETRACHLOROETHENE 300.000 u 5.000 u 5.000 X 
1.1,2,2-TETRACHLOROETHANE 300.000 u 5.000 u 5.000 X TOLUENE 300.000 u 5.000 u 1.000 X CHLOROBENZENE 300.000 u 5.000 u 5,000 X ETHYLBENZENE 300.000 u 5.000 u 5.000 X STYRENE 300.000 u 5.000 u 5.000 X TOTAL XYLENES 300.000 u 5.000 u 5.000 X 

TOTAL TICS 0.000 0.000 2.000 
TIC CONCENTRATION 0.000 A 0.000 A 37.000 A 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

8fr60 ZOO NIA 



SAMPLE ID TB62387 

VINELAND CHEMICAL COMPANY SITE 
TRIP BLANK SAMPLES - SITE AND RIVER AREAS 

VOLATILES ANALYSES 
(UG/L) 

TB62687 
CASE NUMBER 7508 7508 
CLP SAMPLE ID BJ-924 BL-440 
DATE SAMPLED 06/23/87 06/26/87 

CHLOROMETHANE 10.000 U 10.000 U 
BROMOMETHANE 10.000 U 10.000 U 
VINYL CHLORIDE 10.000 U 10.000 U 
CHLOROETHANE 10.000 U 10.000 U 
METHYL CHLORIDE 10.000 U 5.000 U 
ACETONE 2900.000 B 480.000 B 
CARBON DISULFIDE 5.000 U 5.000 U 
1,1-DICHLOROETHENE 5.000 U 5.000 U 
1,1-DICHLOROETHANE 5.000 U 5.000 U 
TRANS-1,2-DICHLOROETHENE 5.000 U 5.000 U 
CHLOROFORM 5.000 U 5.000 U 
1,2-DICHLOROETHANE 5.000 U 5.000 U 
2-BUTANONE 11.000 10.000 U 
1,1,1-TRICHLOROETHANE 5.000 U 5.000 U 
CARBON TETRACHLORIDE 5.000 U 5.000 U 
VINYL ACETATE 10.000 U 10.000 u 
BROMOOICHLOROMETHANE 5.000 u 5.000 u 
1,2-DICHLOROPROPANE 5.000 u 5.000 u 
TRANS-1,3-DICHLOROPROPENE 5.000 u 5.000 u 
TRICHLOROETHENE 5.000 u 5.000 u 
DIBROMOCHLOROMETHANE 5.000 u 5.000 u 

TB63087 
7537 
BL-450 
06/30/87 

TB71587 
7615 
BK-734 
07/15/87 

TB7187 
7537 
BL-451 
07/01/87 

TB7787 
7537 
BL-461 
07/07/87 

DATE: 05/12/88 
PAGE 1 

TB7987B 
7573 
BK-462 
07/09/87 

10.000 U 200.000 u 10.000 U 10.000 X 10.000 X 10.000 U 200.000 u 10.000 U 10.000 X 10.000 X 10.000 U 200.000 u 10.000 U 10.000 X 10.000 X 10.000 U 200.000 u 10.000 U 10.000 X 10.000 X 3.000 J 37.000 JB 5.000 X 10.000 X 10.000 X 76.000 B 3900.000 B 10.000 U 10.000 X 10.000 X 5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 
10.000 U 86.000 J 10.000 u 10.000 X 3.000 J 
5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 
5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 
10.000 U 200.000 u 10.000 u 10.000 X 10.000 X 
5.000 U 100.000 u 5.000 u 5.000 X 5.000 X 
5.000 u 100.000 u 5.000 u 5.000 X 5.000 X 
5.000 u 100.000 u 5.000 u 5.000 X 5.000 X 
5.000 u 100.000 u 5.000 u 5.000 X 5.000 X 
5.000 u 100.000 u 5.000 u 5.000 X 5.000 X 

EXPLANATION OF CODES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 

AUAI Y7Fn FOR BUT NOT FOUND 
6P60 7nn A... ED COMPOUNDS) ZOO NIA 



SAMPLE ID TB62387 
CASE NUMBER 7508 
CLP SAMPLE ID BJ-924 
DATE SAMPLED 06/23/87 

1,1,2- TRICHLOROETHANE 5.000 U 
BENZENE 5.000 U 
CIS -1,3 - DICHLOROPROPENE 5.000 U 
2-CHLOROETHYLVINYLETHER 10.000 U 
BROMOFORM 5.000 u 
4-METHYL-2-PENTANONE 10.000 u 
2-rtEXANONE 10.000 u 
TETRACHLOROETHENE 5.000 u 
1,1,2,2-TETRACHLOROETHANE 5.000 u 
TOLUENE 5.000 u 
CHLOROBENZENE 5.000 u 
ETHYLBENZENE 5.000 u 
STYRENE 5.000 u 
TOTAL XYLENES 5.000 u 

TOTAL TICS 0.000 
TIC CONCENTRATION 0.000 A 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 

B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 

U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 

X - REJECTED VALUE 

A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDENTIFIED COMPOUNDS) 

VINELAND CHEMICAL COMPANY SITE 0ATE; 05/12/88 

TRIP BLANK SAMPLES - SITE AND RIVER AREAS PAQE'•, (C0NT-) 
VOLATILES ANALYSES 

(UG/L) 

TB62687 
7508 
BL-440 
06/26/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

0.000 
0.000 A 

TB63087 
7537 
BL-450 
06/30/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
3.000 J 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

2.000 
173.000 A 

TB71587 
7615 
BK-734 
07/15/87 

100.000 U 
100.000 U 
100.000 U 
200.000 U 
100.000 U 
200.000 U 
200.000 U 
5.000 U 

100.000 U 
32.000 J 
100.000 U 
100.000 U 
100.000 U 
100.000 u 

0.000 
0.000 A 

TB7187 
7537 
8L-451 
07/01/87 

5.000 U 
5.000 U 
5.000 U 
10.000 U 
5.000 U 
10.000 U 
10.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 
5.000 U 

4.000 
308.000 A 

TB7787 
7537 
BL-461 
07/07/87 

5.000 X 
5.000 X 
5.000 X 
10.000 X 
5.000 X 
10.000 X 
10.000 X 
5.000 X 
5.000 X 
1.000 X 
5.000 X 
5.000 X 
5.000 X 
5.000 X 

1.000 
12.000 J 

TB7987B 
7573 
BK-462 
07/09/87 

5.000 X 
5.000 X 
5.000 X 
10.000 X 
5.000 X 
10.000 X 
10.000 X 
5.000 X 
5.000 X 
1.000 X 
5.000 X 
5.000 X 
5.000 X 
5.000 X 

1.000 
20.000 J 

°£60 ZOO NIA 



SAMPLE ID TB91687 
CASE NUMBER 8057 
CLP SAMPLE ID BN-203 
DATE SAMPLED 09/16/87 

CHLOROMETHANE 10.000 U 
BROMOMETHANE 10.000 U 
VINYL CHLORIDE 10.000 U 
CHLOROETHANE 10.000 U 
METHYL CHLORIDE 5.000 U 
ACETONE 2100.000 X 
CARBON DISULFIDE 5.000 U 
1,1-DICHLOROETHENE 5.000 u 
1,1-DICHLOROETHANE 5.000 u 
TRANS-1,2-DICHLOROETHENE 5.000 R 
CHLOROFORM 5.000 U 
1,2-DICHLOROETHANE 5.000 U 
2-BUTANONE 10.000 U 
1,1,1-TRICHLOROETHANE 5.000 U 
CARBON TETRACHLORIDE 5.000 U 
VINYL ACETATE 10.000 U 
BROMODICHLOROMETHANE 5.000 u 
1,2-DICHLOROPROPANE 5.000 u 
TRANS-1,3-DICHLOROPROPENE 5.000 u 
TRICHLOROETHENE 5.000 u 
DIBROMOCHLOROMETHANE 5.000 u 

EXPLANATION OF COOES: 

J - ESTIMATED VALUE 
B - COMPOUND FOUND IN BLANK 

- DETECTED AT CONCENTRATION SHOWN 
U - UNDETECTED AT GIVEN INSTRUMENT DETECTION LIMIT 
R - NOT REQUIRED FOR ANALYSIS 
X - REJECTED VALUE 
A - TICS ANALYZED FOR BUT NOT FOUND 

(TICS = TENTATIVELY IDFNTIFIED COMPOUNDS) 

TS60 200 NIA 

VINELAND CHEMICAL COMPANY SITE 
TRIP BLANK SAMPLES - SITE AND RIVER AREAS 

VOLATILES ANALYSES 
(UG/L) 

TB91787 
8057 
BN-212 
09/17/87 

TB91887 
8057 
BN-235 
09/18/87 

TB92987 
8148 
BN-392 
09/29/87 

DATE: 05/12/88 
PAGE 2 

TB93087 
8148 
BN-409 
09/30/87 

10.000 X 10.000 U 10.000 U 10.000 X 
10.000 X 10.000 U 10.000 U 10.000 X 
10.000 X 10.000 U 10.000 U 10.000 X 
10.000 X 10.000 U 10.000 U 10.000 X 
5.000 X 3.000 X 1.000 X 1.000 X 

600.000 EJ 10.000 U 31.000 210.000 BEJ 
5.000 X 5.000 U 5.000 U 5.000 X 
5.000 X 5.000 U 5.000 U 5.000 X 
5.000 X 5.000 U 5.000 U 5.000 X 
5.000 R 5.000 R 5.000 R 5.000 R 
5.000 X 5.000 U 5.000 U 5.000 X 
5.000 X 5.000 U 5.000 U 5.000 X 
10.000 X 11.000 7.000 J 3.000 X 
5.000 X 5.000 U 5.000 U 5.000 X 
5.000 X 5.000 U 5.000 U 5.000 X 
10.000 X 10.000 U 10.000 U 10.000 X 
5.000 X 5.000 U 5.000 U 5.000 X 
5.000 X 5.000 U 5.000 U 5.000 X 
5.000 X 5.000 u 5.000 u 5.000 X 
5.000 X 5.000 u 5.000 u 5.000 X 
5.000 X 5.000 u 5.000 u 5.000 X 



SAMPLE ID TB91687 
CASE NUMBER 8057 
CLP SAMPLE ID BN-203 
DATE SAMPLED 09/16/87 

1,1,2-TRICHLOROETHANE 5.000 U 
BENZENE 5.000 U 
CIS -1,3 -DICHLOROPROPENE 5.000 U 
2-CHLOROETHYLVINYLETHER 10.000 R 
BROMOFORM 5.000 U 
4-METHYL-2-PENTANONE 10.000 U 
2-HEXANONE 10.000 U 
TETRACHLOROETHENE 5.000 U 
1,1,2,2-TETRACHLOROETHANE 5.000 U 
TOLUENE 5.000 u 
CHLOROBENZENE 5.000 u 
ETHYLBENZENE 5.000 u 
STYRENE 5.000 u 
TOTAL XYLENES 5.000 u 

TOTAL TICS 0.000 
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î tpJiuiGiuZLf l/Vo/Jr/V j AvzJLAtr 
1 1 1 " 
ij.. L 
* PAYS 

i 
i 

T j j i ; j j 

^ A  ̂Motird-iy pK n„) 
! 3/i - I ; 4 
\3C> T̂Tilb'i-rr •. 
1 3 / •  .. 1 1- ! 1 ! " r "~  
j  3 / j  ? 317 : i . 
'£%. 1 i i 

- i i 3472^ \ 

581 9-87 



( 

BY 

CHKD. BY 

CUENT 

P. &JW£T DATE. 

DATE. 

EBASCO SERVICES INCORPORATED 

/ 
SHEET 0F 

ofs md deft 

PROJECT ZiK)EiJ±N~b CU£M(CA<- OoMSArtY r/ 

SUBJECT LCftTE/Z. &u2>6l£J~: 

581 9-87 



P v, 
EBASCO SERVICES INCORPORATED 

C 

581 9-87 



u 

P, A/LhlET̂  7/5/frX 
EBASCO SERVICES INCORPORATED 

r 



EBASCO SERVICES INCORPORATED 

sheet. OF. 

PROJECT _ CA£M\tM- CSsMPfaW 

JBJECT : if 22- tIM 

n 



C 

P, ASMet 
EBASCO SERVICES INCORPORATED 

DATE. 

usssa 
DATE. 

SHEET. 

OFS NO.. 
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APPENDIX D 

STREAM FLOWRATE CALCULATIONS 
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APPENDIX E 
RISK ASSESSMENT CALCULATIONS 

FOR ARSENIC 

TABLE E-l 

INGESTION OF STREAM SEDIMENT 

BOTTOM SEDIMENT BLACKWATER BRANCH WORST CAST, MAXIMUM ARSENIC SEDIMENT 
CONCENTRATION=3 760 mg/kg 

CDI=SC*IRS*SF*Fi*YRS/70/1000/BW 
POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

POPULATION 

RANGE OF 
YEARS 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

4.00E+01 
4.00E+01 
8.00E+01 
8.00E+01 
8.00E+01 
8.00E+01 

CD I 

EVENTS 
/365 (SF) BW (KG) Fi 
1.10E-01 7.00E+01 1.00E+00 
1.10E-01 8.95E+00 1.00E+00 
2.19E-01 - 1.70E+01 1.00E+00 2.19E-01 2.84E+01 1.00E+00 2.19E 01 4.53E+01 1.00E+00 
2.19E-01 5.97E+01 1.00E+00 

IRS SC 
G/DAY MG/KG RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

2.19E-04 
1.32E-04 
6.93E-04 
2.07E-04 
3.90E-05 
2.96E-05 

1.32E-03 

5.00E-02 
1.00E-02 
2.00E-01 
1.00E-01 
5.00E-02 
5.00E-02 

3.76E+03 
3.76E+03 
3.76E+03 
3.76E+03 
3.76E+03 
3.76E+03 

3.28E-04 
1.97E-04 
1.04E-03 
3.11E-04 
5.85E-05 
4.44E-05 
1.98E-03 

RISK 

1.00E-6 
SC (mg/kg) 

1.9 
RISK sc (mg/kg) 

1.00E-5 19 
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TABLE E-2 

INGESTION OF STREAM SEDIMENT 

BOTTOM SEDIMENT 

922̂ mg/kĝ 1 ̂  RIVER CASE' MAXIMUM SEDIMENT CONCENTRATION 

CDI=SC*IRS*SF*Fi*YRS/70/1000/BW 

POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

RANGE OF 
YEARS 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

4.00E+01 
4.00E+01 
8.00E+01 
8.00E+01 
8.00E+01 
8.00E+01 

EVENTS 
/365 (SF) 

1.10E-01 
1.10E-01 
2.19E-01 
2.19E-01 
2.19E-01 
2.19E-01 

BW (KG) 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

Fi 

1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 

POPULATION CD I IRS 
MG/KG/DAY G/DAY 

SC 
MG/KG 

RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD. 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

5.36E-05 
3.23E-05 
1.70E-04 
5.08E-05 
9.56E-06 
7.25E-06 
3.23E-04 

5.00E-02 
1.00E-01 
2.00E-01 
1.00E-01 
5.00E-02 
5.00E-02 

9.22E+02 
9.22E+02 
9.22E+02 
9.22E+02 
9.22E+02 
9.22E+02 

8.04E-05 
4.84E-05 
2.55E-04 
7.62E-05 
1.43E-05 
1.09E-05 

4.85E-04 

RISK 

1.00E-6 
SC (mg/kg) 

1.9 
RISK sc (mg/kg) 
1.00E-5 19 
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TABLE E-3 

INGESTION OF STREAM SEDIMENT 

BOTTOM SEDIMENT 

BLACKWATER BRANCH, MOST PROBABLE CASE, MEDIAN ARSENIC SC 
CDI=SC*IRS*SF*Fi*YRS/70/I000/BW 
POPULATION 

= 229 mg/kg 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

POPULATION 

RANGE OF 
YEARS 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00' 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

7.00E+01 
7.00E+01 
4.00E+01 
4.00E+01 
4.00E+01 
4.00E+01 

CDI 

EVENTS 
/365 (SF) BW (KG) Fi 
1.92E-02 7.00E+01 1.00E+00 1.92E-02 8.95E+00 1.00E+00 
1.10E-01 1.70E+01 1.00E+00 1.10E-01 2.84E+01 1.00E+00 1.10E-01 4.53E+01 1.00E+00 
1.10E-01 5.97E+01 1.00E+00 

IRS SC 
G/DAY MG/KG RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

4.66E-07 
7.01E-07 
8.44E-06 
3.16E-06 
2.37E-07 
1.80E-07 

1.32E-05 

1.00E-02 
5.00E-02 
8.00E-02 
5.00E-02 
1..00E-02 
1.00E-02 

2.29E+02 
2.29E+02 
2.29E+02 
2.29E+02 
2.29E+02 
2.29E+02 

6.99E-07 
1.05E-06 
1.27E-05 
4.73E-06 
3.56E-07 
2.70E-07 

1.98E-05 

RISK SC (mg/kg) RISK SC (mg/kg) 

1.00E-6 11.6 1.00E-5 116 
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TABLE E-4 

INGESTION OF STREAM SEDIMENT 

BOTTOM SEDIMENT 

70̂ 8̂ mg/kgICE RIVER M°Sj" PR0BABLE CASE, MEDIAN ARSENIC SEDIMENT CONCENTRATION: 

CDI=SC*IRS*SF*Fi*YRS/70/1000/BW 

POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

RANGE OF 
YEARS 
5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

7.00E+00 
7.00E+00 
4.00E+01 
4.00E+01 
4.00E+01 
4.00E+01 

EVENTS 
7365 (SF) 

1.92E-02 
1.92E-02 
1.10E-01 
1.10E-01 
1.10E-01 
1.10E-01 

BW (KG) 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

Fi 

1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 

POPULATION CD I 
MG/KG/DAY 

IRS 
G/DAY 

SC 
MG/KG 

RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

1.44E-07 
2.17E-07 
2.61E-06 
9.78E-07 
7.34E-08 
5.57E-08 
4.07E-06 

1.00E-02 
5.00E-02 
8.00E-02 
5.00E-02 
1.00E-02 
1.00E-02 

7.08E+01 
7.08E+01 
7.08E+01 
7.08E+01 
7.08E+01 
7.08E+01 

2.16E-07 
3.25E-07 
3.91E-06 
1.46E-06 
1.10E-07 
8.35E-08 

6.11E-06 

RISK 

1.00E-6 
SC (mg/kg) 

11.6 

RISK 

1.00E-5 
SC (mg/kg) 

116 
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TABLE E-5 

INGESTION OF STREAM WATER 

BLACKWATER BRANCH WORST CASE, MAXIMUM ARSENIC WC = 6200 ug/1 
= 6.2 mg/1 

CDI=WC*WI* Fi *SF*YRS/7 0/BW 

POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD-6-10 
CHILD 11-14 
CHILD 15-18 

RANGE OF 
YEARS 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

4.00E+01 
4.00E+01 
8.00E+01 
8.00E+01 
8.00E+01 
8.00E+01 

EVENTS 
7365 (SF) 

1.10E-01 
1.10E-01 
2.19E-01 
2.19E-01 
2.19E-01 
2.19E-01 

BW (KG) 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

Fi 

1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 

POPULATION CD I 
MG/KG/DAY 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

7.21E-04 
2.17E-04 
5.71E-04 
3.42E-04 
1.29E-04 
9.76E-05 

2.08E-03 

WC 
MG/L 

WI 
L/DAY RISK 

6.20E+00 
6.20E+00 
6.20E+00 
6.20E+00 
6.20E+00 
6.20E+00' 

1.00E-01 
1.00E-0i 
1.00E-01 
1.00E-01 
1.00E-01 
1.00E-01 

1.08E-03 
3.25E-04 
8.56E-04 
5.13E-04 
1.93E-04 
1.46E-04 

3.12E-03 
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TABLE E-6 

INGESTION OF S1REAM WATER 

B. UPPER MAURICE RIVER WORST CASE, MAXIMUM ARSENIC WC = 150 ug/1 
= 0.15 mg/1 

CDI=WU*WI*Fi*SF*YRS/70/BW 

POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

RANGE OF 
YEARS 

5.20E+01 
2.00S+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

4.00E+01 
4.00E+01 
8.00E+01 
8.00E+01 
8.00E+01 
8.00E+01 

EVENTS 
7365 (SF) 

1.10E-01 
1.10E-01 
2.19E-01 
2.19E-01 
2.19E-01 
2.19E-01 

BW (KG) 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

Fi 

1.00E+00 
1.00E+00 
1.00E+00 
1.003+00 
1.00E+00 
1.00E+00 

POPULATION CD I 
MG/KG/DAY 

WC 
MG/L 

WI 
L/DAY RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

1.74E-05 
5.25E-06 
1.38E-05 
8.27E-06 
3.11E-06 
2.36E-06 

5.02E-05 

1.50E-01 
1.50E-01 
1.50E-01 
1.50E-01 
1.50E-01 
1.50E-01 

1.00E-01 
1.00E-01 
1.00E-01 
1.00E-01 
1.00E-01 
1.00E-01 

2.62E-05 
7.87E-06 
2.07E-05 
1.24E-05 
4.67E-06 
3.54E-06 

7.54E-05 
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TABLE E-7 

INGESTION OF STREAM WATER 

BLACKWATER BRANCH MOST PROBABLE CASE, MEDIAN ARSENIC WC: 0.36 MG/L 
CDI=WC*WI*Fi*SF*YRS/70/BW 
POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

RANGE OF 
YEARS 
5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

7.00E+00 
7.00E+00 
4.00E+01 
4.00E+01 
4.00E+01 
4.00E+01 

EVENTS 
/365 (SF) 

1.92E-02 
1.92E-02 
1.10E-01 
1.10E-01 
1.10E-01 
1.10E-01 

BW (KG) 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

Fi 

1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 

POPULATION CD I 
MG/KG/DAY 

WC 
MG/L 

WI 
L/DAY RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

3.66E-06 
1.10E-06 
8.29E-06 
4.96E-06 
1.87E-06 
1.42E-06 

2.13E-05 

3.60E-01 
3.60E-01 
3.60E-01 
3.60E-01 
3.60E-01 
3.60E-01 

5.00E-02 
5.00E-02 
5.00E-02 
5.00E-02 
5.00E-02 
5.00E-02 

5.50E-06 
1.65E-06 
1.24E-05 
7.44E-06 
2.80E-06 
2.12E-06 

3.19E-05 
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TABLE E-8 

INGESTION OF STREAM WATER 

B. UPPER MAURICE RIVER MOST PROBABLE CASE, MEDIAN ARSENIC WC: 0.124 MG/L 
CDI=WC*WI*Fi*SF*YRS/70/BW 
POPULATION RANGE OF 

YEARS 
DAYS AT 
RIVER 

EVENTS 
/365 (SF) BW (KG) Fi 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

7.00E+00 
7.00E+00 
4.00E+01 
4.00E+01 
4.00E+01 
4.00E+01 

1.92E-02 
1.92E-02 
1.10E-01 
1.10E-01 
1.10E-01 
1.10E-01 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 
1.00E+00 

POPULATION CDI 
MG/KG/DAY 

WC 
MG/L 

WI 
L/DAY RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

1.26E-06 
3.80E-07 
2.85E-06 
1.71E-06 
6.43E-07 
4.88E-07 

1.24E-01 
1.24E-01 
1.24E-01 
1.24E-01 
1.24E-01 
1.24E-01 

5.00E-02 
5.00E-02 
5.00E-02 
5.00E-02 
5.00E-02 
5.00E-02 

1.89E-06 
5.69E-07 
4.28E-06 
2.56E-06 
9.64E-07 
7.32E-07 

STAGED 'LIFETIME 
MODEL 

7.34E-06 1.10E-05 

7999b 



TABLE E-9 

INGESTION OF FISH PATHWAY 

CASE A FROM FISH TISSUE UPPER MAURICE RIVER ONLY, MOST PROBABLE CASE 

CDI=FC*FI*Fi*RANGE OF YEARS/70/BW 

POPULATION RANGE OF 
YEARS FC 

MGAG 
ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00S+00 
3.00E+00 

7.00E+01 

9.10E-01 
9.10E-01 
9.10E-01 
9.10E-01 
9.10E-01 
9.10E-01 

POPULATION CD I 
MG/KG/DAY RISK 

FI 
KG/DAY 

6.50E-03 
0.00E+00 
0.00E+00 
6.50E-03 
6.50E-03 
6.50E-03 

BW (KG) 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

Fi 

1.00E+0 
1.00E+0 
1.00E+0 
1.00E+0 
1.00E+0 
1.00E+0 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

< M 
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6.28E-05 
0.00E+00 
0.00E+00 
1.49E-05 
5.60E-06 
4.25E-06 

8.75E-05 

9.42E-05 
0.00E+00 
0.00E+00 
2.23E-05 
8.39E-06 
6.37E-06 

1.31E-04 



TABLE E-10 

INGESTION OF FISH PATHWAY 

CASE A FROM FISH TISSUE UPPER MAURICE RIVER ONLY, WORST CASE 

CDI=FC*FI*Fi*RANGE OF YEARS/70/BW 

POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD' 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

POPULATION 

RANGE OF 
YEARS 

7.00E+01 

CD I 
MG/KG/DAY 

FC 
FI 

KG/DAY 
MG/KG 

5.20E+01 9.10E-01 3.7E-02 2.00E+00 9.10E-01 6.5E-03 
5.00E+00 9.10E-01 6.5E-03 
5.00E+00 9.10E-01 3.7E-02 
3.00E+00 9.10E-01 3.7E-02 
3.00E+00 9.10E-01 3.7E-02 

BW (KG) 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

Fi 

1.00E+0 
1.00E+0 
1.00E+0 
1.00E+0 
1.00E+0 
1.00E+0 

RISK 

ADULT 18-70 3.57E-04 5.36E-04 
INFANT 0-2 1.89E-05 2.83E-05 
YOUNG CHILD 2-6 2.49E-05 3.73E-05 
CHILD 6-10 8.47E-05 1.27E-04 
CHILD 11-14 3.19E-05 4.78E-05 
CHILD 15-18 2.42E-05 3.63E-05 

STAGED LIFETIME 5.42E-04 8 13E-04 
MODEL 
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TABLE E-ll 

INGESTION OF FISH CASE B (CALCULATED FROM WATER CONCENTRATION) 

UPPER MAURICE RIVER WORST CASE, MAXIMUM ARSENIC WC: 0.15 MG/L 
CDI=(WC)(BCF)(FI)(Fi)(YRS)/70/BW 

POPULATION 

ADULT 18-70 
INFANT' 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 ' 

POPULATION 

YRS 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

CD I 
MG/KG/DAY 

FI 
(kg/day) BW (KG) Fi 
3.70E-02 7.00E+01 1.00E+00 6.50E-03 8.95E+00 1.00E+00 6.50E-03 1.70E+01 1.00E+00 
3.70E-02 2.84E+01 1.00E+00 
3.70E-02 4.53E+01 1.00E+00 3.70E-02 5.97E+01 1.00E+00 

BCF WC 
L/KG MG/L RISK 

ADULT 18-70 2 59E-0:! 

INFANT 0-2 I;37E-04 
YOUNG CHILD 2-6 . 1.80E-04 
CHILD 6-10 6.14E-04 
CHILD 11-14 2.31E-04 
CHILD 15-18 1.75E-04 

3.93E-03 

4.40E+01 1.5E-01 3.89E-03 
4.40E+01 1.5E-01 2.05E-04 
4.40E+01 1.5E-01 2.70E-04 
4.40E+01 1.5E-01 9.21E-04 
4.40E+01 1.5E-01 3.47E-04 
4.40E+01 1.5E-01 2.63E-04 

5.89E-03 
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TABLE E-12 

INGESTION OF FISH CASE B (CALCULATED FROM WATER CONCENTRATION) 

UPPER MAURICE RIVER MOST PROBABLE CASE, MEDIAN ARSENIC WC: 0.124 MG/L 
CDI=(WC)(BCF)(FI)(Fi)(YRS)/70/BW 

POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

POPULATION 

RANGE OF 
YEARS 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

CDI 
MG/KG/DAY 

FI 

BCF 
L/KG 

WC 
MG/L 

KG/DAY BW (KG) Fi 
6.50E-03 " 7.00E+01 1.00E+0 0.00E+00 8.95E+00 1.00E+0 0.00E+00 1.70E+01 1.00E+0 6.50E-03 2.84E+01 1.00E+0 6.50E-03 4.53E+01 1.00E+0 6.50E-03 5.97E+01 1.00E+0 

RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 
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TABLE E-13 

DIRECT CONTACT WITH STREAM WATER 

BLACKWATER BRANCH WORST CASE MAXIMUM ARSENIC CONCENTRATION=6.2E-6 KG/KG 
CDI=D*SA*WC*F1*SF*FW*YRS/70/BW 
POPULATION RANGE OF 

YEARS 
DAYS AT 
RIVER 

ADULT 18-70 5.20E+01 4.00E+01 INFANT 0-2 2.00E+00 4.00E+01 YOUNG CHILD 2-6 5.00E+00 8.00E+01 CHILD 6-10 5.00E+00 8.00E+01 CHILD 11-14 3.00E+00 8.00E+01 CHILD 15-18 3.00E+00 8.00E+01 
7.00E+01 

POPULATION CDI wc 
MG/KG/DAY KG/KG 

EVENTS 
/365 (SF) BW (KG) 

1.10E-01 
1.10E-01 
2.19E-01 
2.19E-01 
2.19E-01 
2.19E-01 

F1 
M3/CM2 
-HR 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

SA 
CM2 

D 
HRS/DAYS 

4.0E+00 
4.0E+00 
4.0E+00 
4.0E+00 
4.0E+00 
4.0E+00 

RISK 

Fw 

6.00E-02 
1.20E-01 
1.20E-01 
1.20E-01 
6.00E-02 
6.00E-02 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED- LIFETIME 
MODEL 

1.73E-05 
1.04E-06 
9.32E-06 
8.37E-06 
1.77E-06 
2.05E-06 

3.99E-05 

6.20E-06 
6.20E-06 
6.20E-06 
6.20E-06 
6.20E-06 
6.20E-06 

5. 
5, 
5. 
5, 

.00E-01 

.00E-01 

.00E-01 

.00E-01 
5.00E-01 
5.00E-01 

2.00E+04 
2.00E+03 
6.80E+03 
1.02E+04 
1.15E+04 
1.75E+04 

2.60E-05 
1.56E-06 
1.40E-05 
1.26E-05 
2.66E-06 
3.07E-06 

5.98E-05 
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TABLE E-14 

DIRECT CONTACT WITH STREAM WATER 

UPPER MAURICE RIVER WORST CASE MAXIMUM ARSENIC CONCENTRATIONS.5E-7 KG/KG 
CDI=D*SA*WU*Fl*SF*Fw*YRS/70/BW 
POPULATION RANGE OF DAYS AT 

YEARS RIVER 
ADULT 18-70 5.20E+01 4.00E+01 INFANT 0-2 2.00E+00 4.Q0E+01 YOUNG CHILD 2-6 5.00E+00 8.00E+01 CHILD 6-10 5.00E+00 8.00E+01 CHILD 11-14 3.00E+00 8.00E+01 CHILD 15-18 3.00E+00 8.00E+01 

7.00E+01 

EVENTS 
7365 (SF) BW (KG) 

1.10E-01 
1.10E-01 
2.19E-01 
2.19E-01 
2.19E-01 
2.19E-01 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+0I 
5.97E+01 

D 
HRS/DAYS Fw 

4.00E+00 6.00E-02 
4.00E+00 1.20E-01 
4.00E+00 1.20E-01 
4.00E+00 1.20E-01 
4.00E+00 6.00E-02 
4.00E+00 6.00E-02 

POPULATION CD I WC F1 SA 
MG/KG/DAY KG/KG MG/CM2 CM2 

-HR RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

4.19E-07 
2.52E-08 
2.25E-07 
2.02E-07 
4..29E-08 
4.96E-08 
9.64E-07 

1.50E-07 
1.50E-07 
1.50E-07 
1.50E-07 
1.50E-07 
1.50E-07 

5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 

2.00E+04 
2.00E+03 
6.80E+03 
1.02E+04 
1.15E+04 
1.75E+04 

6.28E-07 
3.78E-08 
3.38E-07 
3.04E-07 
6.44E-08 
7.43E-08 

1.45E-06 
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TABLE E-15 

DIRECT CONTACT WITH STREAM WATER 

BALCKWATER BRANCH MOST PROBABLE'CASE MEDIAN ARSENIC VC: .36E-6 KG/KG 
CDI=D*SA*WG*Fl*SF*Fw*YRS/70/BW 
POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

RANGE OF 
YEARS 

5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

7.00E+00 
7.00E+00 
4.00E+01 
4.00E+01 
4.00E+01 
4.00E+01 

EVENTS 
/365 (SF) BW (KG) 

1.92E-02 
1.92E-02 
1.10E-01 
1.10E-01 
1.10E-01' 
1.10E-01 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

D 
HRS/DAYS Fw 

2.60E+00 6.00E-02 
2.60E+00 1.20E-01 
2.60E+00 1.20E-01 
2.60E+00 1.20E-01 
2.60E+00 6.00E-02 
2.60E+00 6.00E-02 

POPULATION CDI 
MG/KG/DAY 

WC 
KG/KG 

F1 
MG/CM2 
-HR 

CM' 
SA 
2 RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

1.14E-07 
6.88E-09 
1.76E-07 
1.58E-07 
3.35E-08 
3.87E-08 

5.27E-07 

3.60E-07 
3.60E-07 
3.60E-07 
3.60E-07 
3.60E-07 
3.60E-07 

5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 

2.00E+04 
2.00E+03 
6.80E+03 
1.02E+04 
1.15E+04 
1.75E+04 

1.71E-07 
1.03E-08 
2.64E-07 
2.37E-07 
5.02E-08 
5.80E-08 

7.91E-07 
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TABLE E-16 

DIRECT CONTACT WITH STREAM WATER 

UPPER MAURICE RIVER MOST PROBABLE CASE MEDIAN ARSENIC HC:1.24E-7 KG/KG 
CDI=D*SA*WC*F1*SF*FW*YRS/70/BW 
POPULATION 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

RANGE OF 
YEARS 
5.20E+01 
2.00E+00 
5.00E+00 
5.00E+00 
3.00E+00 
3.00E+00 

7.00E+01 

DAYS AT 
RIVER 

7.00E+00 
7.00E+00 
4.00E+01 
4.00E+01 
4.00E+01 
4.00E+01 

EVENTS 
/365 (SF) BW (KG) 
1.92E-02 
1.92E-02 
1.10E-01 
1.10E-01 
1.10E-01 
1.10E-01 

7.00E+01 
8.95E+00 
1.70E+01 
2.84E+01 
4.53E+01 
5.97E+01 

D 
HRS/DAYS FW 

2.60E+00 6.00E-02 
2.60E+00 1.20E-01 
2.60E+00 1.20E-01 
2.60E+00 1.20E-01 
2.60E+00 6.00E-02 
2.60E+00 6.00E-02 

POPULATION CD I 
MG/KG/DAY 

• WC F1 
KG/KG MG/CM2 

-HR 
S2 CM RISK 

ADULT 18-70 
INFANT 0-2 
YOUNG CHILD 2-6 
CHILD 6-10 
CHILD 11-14 
CHILD 15-18 

STAGED LIFETIME 
MODEL 

3.94E-08 
2.37E-09 
6.06E-08 
5.44E-08 
1.15E-08 
1.33E-08 

1.82E-07 

1.24E-07 
1.24E-07 
1.24E-07 
1.24E-07 
1.24E-07 
1.24E-07 

5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 

2.00E+04 
2.00E+03 
6.80E+03 
1.02E+04 
1.15E+04 
1.75E+04 

5.91E-08 
3.55E-09 
9.09E-08 
8.16E-08 
1.73E-08 
2.00E-08 

2.72E-07 
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Proj. I.D. No. WA-37.2LB8 
Ebasco: N. Kuo, W. Colvin 

Lopat Ent. Inc. Task II Report 
December 11, 1987 

SEDIMENT SAMPLES 

Color 

Untreated 
Log 87-64 

Black 

Physical 
Characteristics 

Treatment 
1106-84-2 

Soil Brown 

Sandy, Silty Cement -like 
friable 
solid 

Treatment 
1106-85-1 

Soil Brown 

Hard clay 

Treatment 
1106-85-2 

Brown to 
Dark Grey 

Dried mud 
consistency 

Density, g/cc 1.0 2.11 1.83 1.37 

Unconfined §8h: 0 
Compressive §24h: 0 
Strength" §32h: 0 
lbs/ft2 §48h: 0 

0 
8460 
>9000 
>9000 

0 
6000 
8000 
9000 

0 
0 
0 
590 

The U.C.S. of 1106-85-2 was 2800 lb/ft2 §54 hours and 6400 lb/ft2 § 72 
hours 

* Increase in 
Volume due to 
Treatment -33" -2" 70 
* Increase in 
Weight Due to 
Treatment 40 79 133 

a) U.C.S. was done with a Soiltest Pocket Penetrometer Model CL-700 having a 
range between 0-9000 lb/ft2 in 500 lb. increments. Each reported number is 
the average of 10 determinations. 

b) A negative value represents a volume decrease. 
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Proj. I.D. No. WA-37.2LB8 
Ebasco: M. Kuo, W. Colvin 

Lopat Ent. Inc. Task II Report 
December 11, 1987 

TREATED SEDIMENT SAMPLES 

EP TOXICITY TEST RESULTS (in mg/1) 

1106-84-2 1106-85-1 1106-85-2 1106-91-2 
(repeat of 
1106-84-2) 

1.5 1.2 1.0 0.80 

0.6 0.5 0.6 0.8 
<0.005 <0.005 <0.005 <0.005 
0.05 0.04 0.01 0.03 
<0.005 <0.005 <0.005 <0.005 
<0.0002 <0.0002 <0.0003 <0.0002 
<0.005 <0.005 <0.005 0.009 
<0.01 <0.01 <0.01 <0.01 
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Proj. I.D. No. HA-37.2LB8 
Ebasco: H. Kuo, N. Colvin 

Lopat Ent. Inc. Task II Report 
Deceiher 11, 1987 

TREATED SEDIMENT SAHP1FS 

tEP Test Results of 1106-84-2 

EP Tox 1 2 3 4 5 6 7 8 9 10 
As 1.5 0.02 0.14 0.12 0.07 0.07 0.08 0.05 0.07 0.09 0.12 
Ba 0.6 (0.1 <0.1 <0.1 (0.1 <0.1 <0.1 <0.1 <0.1 (0.1 <0.1 
Cd (0.005 <0.005 (0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cr 0.05 0.04 (0.01 <0.01 <0.01 <0.01 <0.01 . <0.01 (0.01 <0.01 <0.01 
Pb <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 (0.005 <0.005 
Hg (0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0012 
Se <0.005 (0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Ag <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

tEP Test Results for 1106-91-2 
(Treatment the sa#e as 1106-84-2) 

EP Tox 1 2 3 4 5 6 7 8 9 
As 0.80 0.32 0.20 0.08 0.05 0.05 0.06 0.05 0.05 .0.06 
Ba 0.8 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Cd <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Cr 0.03 0.02 (0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 
Pb <0.005 (0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.00: <0.005 <0.005 
Hg (0.0002 (0.0002 <0.0002 <0.0002 <0.0002 (0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Se 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Ag (0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
ALL RESULTS REPORTED IN MILLIGRAMS PER LITER. 
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Proj. I.D. No. WA-37.2LB8 
Ebasco: M. Kuo, W. Colvin 

Lopat Ent. Inc. Task II Report 
December 11, 1987 

LABORATORY TREATMENT OF SEDIMENT 

ID* 

Treatment 

Wt.of 
Sediment 

K-20 LS 
Part A 

K-20 LS 
Part B 

Tap Water 

Fixative 

1106-84-2 
(and 1106-91-2) 

*4 

400g 

1.16g 

. 84 g 

20g 

8g 
Darco Gro-safe 

+ 
48g 

Class F Fly Ash 
+ 
144g 

Portland Cement 
Type I 

1106-85-1 

#5 

400g 

1.16g 

.84g 

55g 

8g 
Darco Gro-safe 

+ 
80g 

Class F Fly Ash 
+ 
160g 

Lime, Type SA 
+ 
80g 

Portland Cement 
Type I 

1106-85-2 

*6 

400g 

1.16g 

.84g 

119g 

8g 
Darco Gro-safe 

+ 
240g 

Class F Fly Ash 
+ 
240g 

Lime, Type SA 
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Proj. I.D. No. WA-37.2LB8 
Ebasco: M. Kuo, W. Colvin 

Lopat Ent. Inc. Task II Report 
December 11, 1987 

LABORATORY AND SCALE-UP PROCEDURES AND RAW MATERIALS 

COSTS FOR TREATED SEDIMENT SAMPLE 1106-84-2 or 1106-91-2 

Scale-up 
Scale-up (per yd3 of sediment) 
(per ton of sediment) (1 yd3 of sediment=1686 lb) 

Laboratory Scale Quantity (cost) Quantity (cost) 

400g Sediment 2000 lb 
20g Tap Water 100 lb 
2g K-20 LSCa 1 gal ($40.00) 
8g Darco Gro-safeb 40 lb ($15.60) 
48g Class F Fly Ashc 240 lb ($ 1.26) 
144g Portland Cement 720 lb ($24.12) 

Type Ii TOTAL $80.98 

1 yd3 sediment 
84.31b 
0.843 gal 
33.7 lb 
202 lb 
607 lb 
TOTAL 

($33.72) 
($13.15) 
($ 1.06) 
($20.33) 
$68.26 

Ingredients were added and mixed in the same order as listed. 

a) Lopat Enterprises K-20 LSC, $40.00 per gal. FOB Wanamassa, NJ. 
b) Darco Gro-safe activated carbon, American Norit Co., $0.39 per lb, 

FOB Marshall, TX. 
c) Class F Fly Ash, Ash Management Corp., $10.50 per ton,(bulk) 

FOB Trenton,NJ 
d) Portland Cement, Saylor's Type I, Coplay Cement Co., $67.00 per ton,(bulk) 

FOB Nazareth, PA. 

NOTE: The above raw materials costs are approximate, as they are determined 
by a laboratory screening treatment process. In most cases, pilot 
studies show that site treatment costs will be lower. 
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Proj. I.D. No. WA-37.2LB8 
Ebasco: M. Kuo, W. Colvin 

Lopat Ent. Inc. Task II Report 
December 11, 1987 

SAMPLE PREPARATION 

Log 87-64:The sediment sample was in 3 phases.Approximately 30% of the sample 
was sand, 30% was organic silt and the remainder was liquid. The bucket was 
stirred as well as possible but there was obvious stratification. To take 400g 
samples, a 3/4 inch I.D. pipe was plunged into the bottom of the bucket to get 
a sand sample of approximately 200g. A plastic scoop was used to remove 
approximately 200g of sediment. The only liquid transferred was that which was 
reasonably unavoidable. 
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Proj. I.D. No. WA-37.2LB8 
Ebasco: M. Kuo, W. Colvin 

Lopat Ent. Inc. Task II Report 
December 11, 1987 

Unconfined compressive strength vs. time 

Treated Sample: 

10000 

9000 

sOoo 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

yinimum acceptable UCS (1500 lb/ft ) after 48 hr. curing. 

16 24 32 40 48 

Time, Hours 

NOTE: Each plotted point is the average of 10 U.C.S. determinations 



Proj. I.D. No. WA-37.2LB8 
Ebasco: M. Kuo, W. Colvin 

Lopat Ent. Inc. Task II Report 
December 11, 1987 

Unconflned compressive strength vs. time 

Treated Sample:S«diMe>J4- HrcitPi+tsr/(£ HOb-% 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

Minimum acceptable UCS (1500 lb/ft ) after 48 hr. curing. 

16 24 32 40 48 

Time, Hours 

NOTE: Each plotted point Is the average of 10 U.C.S. determinations 
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INTRODUCTION 

Sediment samples were collected from the Blackwater Branch and the 
unllned lagoon located at the Vineland Chemical Company (ViChem) Site in 
Cumberland County, New Jersey. The sediment samples were combined in a 
5 gallon plastic bucket and delivered to the Hittman Ebasco Laboratory 
in Columbia, Maryland on July 20, 1987. The composite sample was stored 
in a walk-in cold room at approximately 4°C. 

After an initial chemical and physical characterization of the composite 
sample, bench-scale treatability tests were performed to determine the 
feasibility of removing arsenic from the solid phase. A number of batch 
extraction experiments were conducted using tap water, with and without 
chelating compounds added, at acid, alkali and neutral pH, and at 
temperatures between 20 and 50°C. 

During the treatability work, the scope of the original project was 
changed. The inability of the batch treatments to consistently produce 
solids containing less than 20 mg/Kg total arsenic, and the production 
of relatively large volumes of non-filterable aqueous waste with high 
suspended solids and arsenic content, made further investigations 
unwarranted. Therefore, many of the experiments described in the 
Base-Bid Technical Specifications were eliminated. 

This report summarizes the experimental methods, analytical protocols 
and results of the treatability study performed by personnel from 
Hittman Ebasco Associates Inc. under the direction of Ebasco Services 
Incorporated. The results of the sample characterization analyses, a 
comparison of the efficacy of the extraction agents and an evaluation of 
the effects of pH and temperature on arsenic removal from the ViChem 
sediment are presented. 



II. SUMMARY OF ANALYTICAL METHODS 

Analyte 

A1uminum 

Arsenic 

Calcium 

Iron 

Total Organic Carbon 

% Solids 

Particle Size 

Method 

200.7 (Ref. 2) 

7060 (Ref. 1) 

215.1 (Ref. 2) 

236.1 (Ref. 2) 

9060 (Ref. 1) 

160.1 (Ref. 2) 

ASTM D422 

REFERENCES 

1. "Test Methods for Evaluating Solid Wastes", EPA SW-846, 3rd 
Edition, 1986. < 

2 

2. "Methods for Chemical Analysis of Water and Wastes" ° 
EPA-600/4-79-020, 1979. " 
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III. SUMMARY OF RESULTS: SEDIMENT TESTS 

A. INITIAL CHARACTERIZATION (Total mg/Kg) 
Aluminum 13,600 
Arsenic 2,870 
Calcium Not detected 
Iron 8,890 
TOC 70,000 
% Solids 11 % 

B. ROOM TEMPERATURE EXTRACTIONS WITHOUT CHELATORS 
sediment at pH « 3 36 total arsenic (mg/Kg) 
sediment at pH « 7* 36 
sediment at pH = 12* 14 

C. ROOM TEMPERATURE EXTRACTIONS AT pH - 7 WITH CHELATORS 
sediment with citrate 21 total arsenic (mg/Kg) 
sediment with oxalate 45 
sediment with EDTA , 37 

D. FURTHER EXTRACTIONS WITH CITRATE AT VARIOUS pH AND TEMPERATURE 
sediment at pH » 5, T - 24° 21 total arsenic (mg/Kg) 
sediment at pH « 7, T - 50° 44 
sediment at pH • 5, T « 50° 32 

E. PHASE SEPARATION BY SETTLING AND ARSENIC CONTENT 
Total volume of suspension: 700 ml 

Sett!inq Time Liquid Volume Solid Volume 
1 minute 570 ml 130 ml 
10 minutes 550 150 
1 hour 530 170 
24 hours 520 180 

unfiltered washed 
Total Arsenic (wet) 82 mg/Kg 2.0 mg/Kg 
% solids 4% 80% 

< H 
a 

* pH values > 5 required large amounts of NaOH and were difficult 
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PARTICLE SIZE - VICHEM SEDIMENT 



IV. DESCRIPTION OF EXPERIMENTS PERFORMED 

Simple batch extraction experiments performed on the ViChem sediment 
sample at room temperature (Section III. A-C) were carried out by 
combining 200 grams of undried sample with 200 ml of tap water in a 1L 
pyrex griffin beaker. When chelating agents were added, the following 
compounds were used in the amounts given below: 

These additions resulted in a final concentration of the chelating agent 
of approximately 0.01 molar. Next, the pH of the solution was adjusted 
as necessary with 1 + 1 hydrochloric acid or 5N sodium hydroxide. 

Solutions were stirred on a Phipps and Bird paddle stirrer at 30-40 rpm 
for two hours with periodic monitoring and adjustment of pH. After two 
hours of continous stirring, the solids were allowed to settle for 30 
minutes and the supernatant decanted. Retained solids were washed three 
times with tap water to remove any residual reagent and submitted to the 
lab for analysis. 

Further sediment extractions (Section III. D) were performed with the 
citrate chelator at various pH and temperature regimes. Each experiment 
was carried out in a 500 ml 3-neck round bottom reaction flask fitted 
with a heating mantle, a thermometer and a combination pH electrode. 
Solutions were stirred at 30-40 rpm for two hours after which the 
separation and washing of the solids were performed as before. 

Chelator Grams Added per Beaker 
sodium citrate 
sodium oxalate 

1.03 
1.13 
0.46 tetrasodium EDTA 
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For the phase separation/settling experiment (Section III. E), 400g of 
sediment, 400 ml of tap water and 2.06 g sodium citrate were combined to 
make a suspension of 700 ml total volume. This suspension was stirred 
rapidly (80-100 rpm) on a paddle stirrer for two hours. Although 
approximately 20 ml of 5N sodium hydroxide was added during the 
extraction procedure, the final pH was only (6.3). Immediately after 
stirring, the solution was poured into a 1000 ml graduated cylinder so 
that liquid and solid volumes could be measured over a 24-hour period. 
After the final volume measurements were taken, a 100 ml portion of the 
organic-rich supernatant was poured off from the top of the cylinder and 
analyzed for total arsenic. The heaviest solid fraction was then 
thoroughly washed with tap water to remove all visible organic material 
and the resulting sand analyzed for total arsenic. 
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DISCUSSION OF RESULTS 

The ViChem sediment sample proved to be a difficult matrix on which to 
perform treatability experiments. The composite sample is a black, 
soupy, organic-rich sandy sludge. Its natural pH 1s between 5.5 and 
6.5, and because of the large proportion of humic substances, 
maintaining an extraction pH in excess of this range proved difficult. 
Addition of sodium hydroxide is not an effective means of raising the pH 
due to subsequent release of organic acids. Even 400 ml of 5N NaOH was 
insufficient to keep the pH of the system above 7 toward the end of the 
two-hour batch extraction experiments. Follow-on field extractions to 
remove arsenic from the ViChem sediments will require large amounts of 
reagents and continuous monitoring if these extractions are to be 
conducted at other than acidic pH values. 

As can best be shown by the arsenic content of the liquid and solid 
phases of the sediment following treatment, the arsenic contained in the 
ViChem sediment is associated with the organic material and not tightly 
bound to the sand fraction. Throughout the various extraction 
experiments, treatments that removed organic material such as 
solubilization by addition of NaOH followed by decantation and thorough 
washing, removed the most arsenic from the solid fraction. Chelators, 
elevated temperatures and pH adjustments between 5 and 7 had little 
effect in producing solids that met the target criterion of less than 20 
mg total arsenic per Kg of dry solids (all arsenic values are expressed 
on a dry weight basis unless otherwise noted). 

In addition to the inability of batch extraction techniques studied 
herein to meet the 20 mg/kg target, large amounts of aqueous, black, 
organic-rich, arsenic wastes were produced from decantation of the 



extract supernatant solutions and multiple washings of the retained 
solids. This aqueous waste would have to be treated and treatment for 
ultimate disposal was not investigated in this study. Reduction of 
volume by dewatering may prove to be the most difficult step. The very 
fine contaminated organic suspensions do not settle out. Even after the 
24-hour settling experiment, the liquid fraction remained opaque and 
immediately clogged the large (15 cm diameter) Watman GF/F glass fiber 
filters used in unsuccessful attempts at filtering through Buchner 
funnels under vaccuum. 

In summary, the batch extraction experiments conducted on the ViChem 
sediment supplied by Ebasco were not effective in lowering their arsenic 
content to a level that would comply with disposal protocols. Another 
serious drawback was the generation of relatively large volumes of 
aqueous wastes containing leached arsenic and fine suspended 
particulates that will be difficult to treat by conventional methods. 
Thus, simple batch extraction treatments using citrate, oxalate or EDTA 
chelators in combination with elevated temperatures to 50°C and solution 
pH adjustments between 5 and 12 did not provide conditions favorable for 
treatment of these contaminated wastes. 



APPENDIX OF LABORATORY DATA 



QA/QC DATA SUMMARY 
LAB CONTROL RESULTS 

CLIENT: VINELAND CHEMICAL/SEDIMENTS 

CONTRACT NO: ESI -1002-101 

UNITS: ARSENIC, ug/L 
TOTAL ORGANIC CARBON, mg/L 

PARAMETER QC RESULT QC TRUE VALUE % RECOVERY 
TOC 1140 1160 98 
ARSENIC 82 80 103 
TOC 1020 1160 88 
ARSENIC 84 80 105 
TOC 1020 1160 88 

NOTE: Blanks were digested and analyzed during each sample preparati. 
procedure. All blank values were below instrumental detection limits fc Arsenic (5 ug/L). 

10 



QA/QC DATA SUMMARY 
DUPLICATE RESULTS 

CLIENT: 
CONTRACT NO: 
UNITS: 

VINELAND CHEMICAL/SEDIMENTS 
ESI -1002-101 
ARSENIC, ug/L 
TOC mg/kg 

PARAMETER SAMPLE 
ID 

SAMPLE 
RESULT 

DUPLICATE 
RESULT DIFFERENCE 

ARSENIC 4990 
TOTAL ORGANIC CARBON 4910 91 

<100 
104 

<100 
13 
NON-CALCULABLE 

11 
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• QA/QC DATA SUMMARY J SPIKE RESULTS 

J CLIENT: VINELAND CHEMICAL/SEDIMENTS 
CONTRACT NO: ESI-1002-101 

' UNITS: ARSENIC ug/L 
TOTAL ORGANIC mg/L 

SAMPLE SAMPLE SPIKE SPIKE % 
PARAMETER ID RESULT RESULT ADDED RECOVERY 
ARSENIC 4990 91 296 40 513 N 
TOC 4910 <100 755 1000 76 

N - SPIKE RECOVERY OUT OF CONTROL WINDOW OF 75 - 125%. MATRIX INTERFERENCE 
IS INDICATED. 
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APPENDIX H 
TOXICITY PROFILES 
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APPENDIX H 
Toxicity Profile - Arsenic 
Aquatic Biota 

well ̂ m̂feVŝ n̂  â senic toxicity to aquatic organisms is not 
f ui understood; however, arsenic readily forms kineticallv 
«seiic fell w"hand, "rbon in organic compounds. siJce 
inhibition hv ^f-0 Wlfch sulfhydryl groups of proteins, enzyme inhibition by this mechanism may be the primary mode of arsenic 
as read^iv Arsenate (+5) does not react with sulfhydryl groups 
et al. 1975). maY uncouple oxidative phosphorylation (Anderson 

Hnra?f«erali arsenic toxicity was increased with increased 
appeared to • exposure fof fish. Higher temperatures also 
ppeared to increase arsenic toxicity (Sorenson, 1976), whereas 

Darameh* nes® had n° si9nificant effect. Effects of other 
parameters sucn as pH, suspended solids, and organic content in 
the water were not found in the literature. 

thelYmolife Stages °f ^reshwatei: aquatic organisms appear to be 
the most sensitive indicator of arsenic toxicity The lowest 
wa Vrbtannedearl0vr 'iVf.0' in0» arseniĉ ta 
resulted in a 7 dX rr e /nge ®xposure with the toad which esuited m a 7-day LC50 of 40 ug/1 (Beijei, 1979). 
Acute Toxicity 

Thed range^oY^LC^0"1"6 Sfrom 812° '"g/l? 
f ronf f3,3L4C05\rU4r,,!r uVA '^sSpA'rAY.,01 't IV™ 

sodiJmelrsfenatehef+5tW fish and invertebrate species exposed "to t, arsenate (+5) were comparable to those for exposure with 
applIredPeCtoS b,° =°d-U,m ?rsenite" Th^' the t™ vSstates 
appeared to be similarly toxic to aquatic orqanisms For 
pentavalentS°1Uble A/ ( + 3) comP°unds are more toxic than 
pentavalent compounds. m addition, extremely high acute 
methanearsonate were,.reported f°r species exposed to' monosodium 
1 'hntl iCatlI?g that 0rganic arsenic may be much 

toxic than both trivalent and pentavalent inorganic arsenic. 
Chronic Toxicity 

life cycl^tes^wit^ Danh k®6" found in the literature. In this 
chronic value of 91 ? .wn mau9na exposed fco sodium arsenite a 
set a standard of 440 2q/llL°thfrav-(USEPA' 1980L* USEPA has inoraamV arcg maximum recoverable trivalent inorganic arsenic concentration permitted in water fnr ^ 
protection of freshwater aquatic life (DSEPA,. 1980K 

00 
00 
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Human Effects 

The major routes of arsenic exposure are inhalation or 
but® annpa Percutaneous absorption of arsenic can occur in man, 
undpr pprt-a-i n 3 f®lat^vely minor route of exposure except 

.?erta^n occupational exposure conditions. Respiratory 
absorption of arsenic depends on chemical species of arsenic and 
55® pa,r iCU} Slz.e- Particles less than 1 um in diameter are 
ahs^d • F:T 1" ^he resPiratory tract, and subsequently 
L dPnlS • a.lve° Parenchyn»a- Larger particles tend to 

JlPosited mainly m the upper portion of the respiratory 
tract, undergo retrociliary movement, and ultimately are 
swallowed. Holland & coworkers (Holland, 1959) observed that 75 
to 85 percent of the deposited arsenic was absorbed from the 
lungs within four days. In man, gastrointestinal adsorption o? 
Dhvsiral rhl \ °" chemical form of the element and its 
physical characteristics. Soluble arsenicals are generally more 
extensively absorbed than the insoluble forms. It has been 
shown that greater than 95 percent of inorganic arsenic taken 
orally by man appears to be absorbed (Ray, 1975). Once arsenic 
heart if ̂1? int.0- th® blood stream' it is distributed to the 

' ! •' i1Veri' lung and brain <Kadowski, 1980), but the 
nail Thiffh levels are found in skin, hair, teeth, bone and 
nail. Thus, these are the arsenic storage organs. 

?fta! 6CHeSJ\,abOU r̂ 77 t0 180 mg of trivalent arsenic may be 
arseiir nrnrt <Valle' I960). Oral exposure of humans to 
Sheriff produces a range of gastrointestinal disturbances, 
whereas hemolysis is the primary manifestation of arsine 
feeUngn9of ^hrolV^ Sy"lpt°ms of acute Poisoning is often a 
1,® ng. of throat constriction, followed by difficulty in 
swallowing epigastric discomfort, and violent abdominal pain 
usSaTwninrP,7 .VOmitcing a"d Watery diarrhea. Intense thirst is 
probablv reffprfs Systenuc . collapse with severe hypotension 
DPath LhiJh • widespread damage to the muscular system. 
Death which is generally preceded by restlessness, convulsions 
or coma, may result from cardiac failure. convulsions, 

Poisoning produces a range of symptoms including 
hyperpigmentation around the eyelids, temple, nipples neck a n d  

<>TanC„erOUS Skin 1 ̂  *o n s) ̂ "B1 a c kf oo t" s 
extremities^ h«• vasc.ular disease leading to gangrene of the 
neurooathv and dC in]ury' Peripheral and central 
exposure has decreased hemoglobin production. Arsenic 
sistpf f uWn t0- result in chromosome aberrations and 
clear evidence^hJ^ h1196-111 hu™ans (Burgdorf, 1977). There is 
ciear evidence that chronic oral exposure to elevated l e v p i s  n f  

llTont JE'Vo"' th" °f -5kin — 
fr«i squamous cell carcinomas which appear to develop 
from the hyperkeratinized lesions described earlie? 
inha?af° studies of workers in smelters have indicated 
inhalation exposure to arsenic may be associated with in«ea"d 
risk of lung cancer (USEPA, 1986). 
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Bioaccumulation in Aquatic Animals 

Studies have shown that arsenic is not bioconcentrated to a high 
egree and that lower forms of aquatic life may accumulate more 

arsenic residues than fish. Arsenic accumulation in freshwater 
aquatic organisms does not appear to be greatly affected by the 
form of arsenic present, although the highest residues were seen 
in exposures to the trivalent inorganic form. 

Isensee et al., (Isensee, 1973) investigated the bioaccumulation 
of two organic arsenicals, cacodylic acid and dimethylarsine for 
a total of 32 days in a model ecosystem that contain algae, 
snails, daphnia, and fish. The result was that fish exhibited 
tne least accumulation, with a bioconcentration factor (BCF) of 
21 for cacodylic acid and 34 for dimethylarsine. Snails 
accumulated the compounds to a greater extent, with 
bioconcentration factors which ranged from 110 to 446. Two 
planktonic components concentrated arsenic the most, with 
bioconcentration factors ranging from 736 to 2175. Thus it can 
be concluded that the arsenic compounds did not show a tendency 
^L™ot9nify (increase in concentration as trophic level j> n C IT 6 Q S 6 / 9 

Available data have shown that arsenic bioaccumulation in fish 
W1.dely' . and depends upon such aspects as water 

ncentration, tissue measured, modes of uptake, health of the 
in the food chain, and types of experiment (i.e., 

iao vs field measurements) used to determine bioaccumulation. 
BCF Estimation from Laboratory Studies 

Sorensen (1976) reported the results of a 15 day exposure study 
(L9",6̂  SiUn̂ n \° high levels of sodium arsenate in water 
wi ?' J 5' o PPm). All levels were found to be toxic and the 
"l nnn B ra"ged from 3.3 at 100 ppm exposure to 0.58 at 1,000 ppm exposure. ' ^ 

Spehar et al., (1980) reported the results of a 28 day flow 
exPeriraent with rainbow trout. Fish were exposed to 0.1 

and 1.0 ppm As concentrations and the analytical detection limit 
den* vPff8?6 .,was 1 PPm and 6 PPb for As in water. The BCFs 
derived from this study are for the whole body, and show that 
the lower the concentration the higher the BCF. 

As Exposure 
(ppm) 

Control 
0.1 
1.0 

As in H2O 
(PPm) 

.006 
0.1 
1.0 

As in Tissue 
PPm 

3 
3 
3 

BCF* 

500 
30 
3 

* BCF = As in tissue 
as in H2O 
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This high variability in BCF may be due in fact to measured 
levels m tissue being close to the detection limit for As. 

Skinner et al., (1982 ) in a 128 day continuous flow throuqh 
minnoime%hmeeaSTnUprfled S?16 As uptake in bluegill and fathead 
7n ???% * S derived from this study ranged from 70-227 for fathead minnow and 45-70 for Bluegill. 

BCF Estimation from Field or Model Ecosystem Studies 

In 1966, Gilderhus reported on the effects of the application of 
sodium arsenite to pools in which immature and adult bluegills 
w^er a°nCdke^„, ,Th/ W?te,  f l rst  wi th soi l ,  9then 
water, and stocked with typical bottom plants. The BCF values 
atrin6ni results after 16 weeks exposure ranged from 19 

0.01 ppm water concentration to 1.3 at 1.02 ppm water concentration. . ppm water 

et al StUnYq7°/i As in)- ** con̂ aminated aquatic ecosystem, Thompson 
if I reported a BCF of 91. Skinner (1986) studied the 

ffects of AS on fish m effluent basins and measured water and 
fo? sunflsh aSnd J 1̂Sh* hHe f0and BCF levels to be as l°w as 1.3 
these basins. " hl9h " 60 f0t catP and catfish in 

aforementioned studiesl™"'1'*** thS teSUltS £or BCF the 

Reference study BCF 
Type Range 

0.58 - 3.3* 

• * * 

Sorensen, 1976 lab 

Spehar, et al., 1980 lab 3 _ 500** 
Skinner, et al., 1982 iab 45 _ 227 

Gilderhus, 1966 Model Ecosystem 1.3 - 45 

Thompson, et al., 1982 field 91 

Skinner, 1986 field 1>3 _ gQ 

** 

* * * 

levels of exposure were toxic 

detect ion "limi" "Sh tlSSUe may n0t be di«e"nt than the 

whole body fish concentrations 
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Since the_ laboratory studies have significant exoerimpnra i 
bySlfTeld11T1qt^d^0nS K bioaccumulation is .probably best represented 
by field studies because uptake from all routes is assessed 
betwJln ieandeiOOStUdTteS sh°Wed bhat the BCF for As is somewhere 

een l and 100. it is therefore assumed that 50 will be the 
500 respectivel^f B°F WUh minimum and ma^imum values of 0.1 and 

During Sbasco's Phase II remedial investigation of the ViChem 
rivJr area* sh,ellflsh ai?d water samples were collected from the 
river areas (see sections 2.4 and 4.3). Five fish tissue 
s am Pi®s were analyzed for total arsenic concentration. Table 
1 shows the arsenic concentration in fish tissue 

calculated bioconcentration factors. ' 

Metabolism and Biotransformation 

SP%%bss 

metabolite that appears m the urine, 

o The major site of methylation is the liver. 

° me^hoithhlarS5niC; aCid (MMAA) is most often a secondary 
animal specie^. aPPeara^e in urine varies with the 

o MMAA_ can be partially methylated to DMAA, but neither 
1S significantly demethylated to inorganic 

o Methylation is a detoxification step of inorganic 
arsenic, and increases the rate of arsenic excretion. 

° a«^ntf+ViSeniCi.iSu the substrate for methylation, and 
m e t h v i a U n n  m reduced to arsenic ( + 3) before methylation can occur. 

o Methylation is a dose-dependent process. The 
inorganic6 *°f °^AA i" Urin6 decreases with increasing 
rJtlT J arsenic dose level, while the amount of retained arsenic increases. 

Arsenic in marine organisms is primarily in the organic form 

readily excreted. water soluble and therefore more 
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TABLE H-l 

VINELAND CHEMICAL COMPANY SITE 
BIOCONCENTRATION FACTORS OF ARSENIC 

Organism 
Upper Maurice 

White Bass 
Bluegill 
BlacfK Bullhead 

Lower Maurice 

Catf ish 
Crab Backfin 
Crab Hefa.topancreas 
American Oyster 
Yellow Perch 

Delaware Bay 

American Oyster 

As in H2O1 
(mg/1) 

0 .124 
0.124 
0 .124 

0 .021  
0  . 021  
0 .021  
0  . 021  
0 .021  

As in BCF 
tissue (mg/kg) (1/kg) 

2* 
2* 
0.91 

1* 
1.5 
1.6 
1.3 
1* 

1.2 

7.3 

71.4 
76.2 
61.9 

* Less than the concentration listed 
1 Median concentration were used 
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. ,. a study_ of smelter workers exposed to AsoCH and 
individuals with typical dietary exposure to arsenic, Buchet et 
fu' (198.°' reported that urinary excretion of arsenic from 
these^ subjects was about 60% DMAA, 20% MMAA, and 20% inorganic 
urfn^rf' Bra"1?n and Foreback (1973) have also analyzed the 
t- excretion of arsenic in four human volunteers. About 
present aSs df JF, ̂  U[i i e  atsenlc concentrations were present _ as dimethylarsemc acid and 17 percent as pentavalent 
J2rf9^1C aJrse,f11P' Trivalent inorganic and methylarsenic acids were present at 8 percent each. 

Arsenic can also be ̂ biotransformed by microorganisms in the 
bnth^TIf-d iIK1mariiie or9anisms> arsenic is transformed to 
fLundP 1 077 1 Vi water soluble organic arsenic compounds 
conrcni- rai- gae in waters with low phosphate concentrations can metabolize arsenate to a membrane 
cnmmlk ^no'i ,0 ~p,hosph a fc 1 d Y1 r ime thy 1 a r son i urn lactate (Benson & 
Summons, 1981) whereas in the flesh of fish, shellfish, and 
crustaceans, arsenobetaine is the principal organic arsenic 
compound (Cannon et al. 1983, Tarn et al. 1982). 

Mercury Fate and Transport 

thr^rnvilfSilVeriTW,hite m1eta1' can exist in the environment in 
(+2I q?ah> TfS elemental, mercurous (+1), and mercuric 
1+2) state it can also be part of inorganic or organic 

1?80K In general, mercurous salts are ̂ cS 
forms? in Wa ' and arS mUCh less toxic than the mercuric 

0 Aqueous Speciation 

Mercury can be present in any one of the three different 
alkalinitv Stoaxtf^3i" the aquatic environment. Depending on PH, 
wide varfpVv if ^n"-re 1UC 10n potentia1' a"d other variable, a 
complex ion q hL species are formed. Some of these omplex 10ns have considerable aqueous solubility while other 
special- lnSOl"b}e\ FOr HgCl2 in solution can 
»C f lBol„ Hg (OH)2/ Hg2+, Hgcx+, Hg(0H)~, HgCl3 and 
HgCl| (Boudon and Ribeyre, 1983). Within a moderately 
spiciesn9is 3bOVe PH 5' the Predominant mercury 
species is elemental mercury. Under mildly reducing condition 
(Call\hamnnet fal?ri979KCan ̂  precipitated as the sulfide, HgS 

Under naturally occurring conditions of pH and temperature 
197sleaid in sedimfnt (The National Research Council; . 
aerobic and *arine areas (Jernelov, 1971) can be methylated by « 
product Sf hliio -C bacteria- (Figure H-l). The principal z 
fMAfhvi biological methylation is monomethyl mercury 
the mn'itrCUvfY ,whlch 1S more water soluble. Methylmercury is § 
JJu hazardous mercury species because of its hiah 10 
propertied th*^ iiPjjd solubility, and its possession of ionic 
properties that lead to a high ability to penetrate membranes in o 
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AIR 
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t 
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CH3S-HgCH3 
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BACTERIA 
Hg 

SOURCE: CALLEHAN ET AL., 1979. 

U.S. ENVIRONMENTAL PROTECTION 2 
AGENCY Z 

VINELAND CHEMICAL COMPANY SITE 0 
——————————_—— o to 

FIGURE H—1 i—• 
THE BIOLOGICAL MERCURY CYCLE J* 
IN THE AQUATIC ENVIRONMENT ^ 

EBASCO SERVICES INCORPORATED 



living organism8 (Beijei and Jernelov, 1979). in addition 
na?n I5 dialkyl covalent mercury compounds may also appear in natural waters at trace levels. pp 

o Adsorption/Desorption 

The major removal mechanism of mercury from a natural water 
subseSnpif adsorption onto the surfaces of particulates and 
i g i t) 1 S6ttllI?g fc° the bed sediment (Callahan et al., 
manner wTrhi n9*0 / 1nY dlssolved mercury is removed in this 

"e5. within a relatively short time. The adsorbed species is 
197 2^ Kadon°pf 3i metihQY7?I:ed mercury compound (Carr and Wilkness, 

Mercury sorption capacity is closely related to sediment orqanic 
co„ncentra[?ona",0(°Rrthy and fUSt' 1976)' and S concentration (Reimers and Krenkel, 1974), and is little 
affected by PH. Adsorption of inorganic mercury on the 
inorganic oxide components of sediment is suggested to be verv 
small (MacNaughton and James, 1974). y 

Desorption rate of mercury is reported to be low e.g., less than 
LftearMnn •meaCUr,Y-^aS, leached from the sediment after 70 h£5?2 

n in distilled water (Ramamoorthy and Rust, 1976). 
o Volatilization 

Volatilization is an important removal process for mercurv in 
ofUitsCi nnrStem-S' The r^te °f vaPori2ati°n of mercury and some 

inorganic compounds follows the sequence 

Hg > Hg2Cl2 > HgCl2 > HgS > HgO (Koksey and Bradshaw 1-969 ) 

from1thetaat£SsphSer"e prlmary mechanism for removal of mercury 

o Photolysis 

^t0'YSiS important in the chemical speciation of mercurv in 
u6re a perhaps in the aquatic environment A photolytic breakdown of dimethyl mercur? in thJ atmosphere to 

tionl ofeoChernyvi °hnSO" and 8raman' 1974> and photodecomposi-
natural waters fzep^e^ai .C°r^7>31)njfavenbee°nt'sUggestVdn.OS^^ere a"d 

Toxicity Profile — Mercury 
< Aquatic Biota H 

• z 
o Acute Toxicity 0 

0° ?2 Tg'/fTor Taje^rayf^h 'to'^oV^/l^for" lar^ -r0™ " 
Of O 

<T\ 
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caddisfly (EPA, 1980). Rainbow trout is the most acutelv 
chloride6is°aboutetpnet^ed fiSh Species and methyl-mercuric 
t-hin is about ten times more acutely toxic to rainbow trout 
than mercuric chloride. Acute values for mercuric chloride in 
saltwater aquatic life ranged from 3.5 ug/1 to l 680 ua/ I h 
shrimo .^lound®r as . tl?e most resistant species and the mysid 
shrimp the most sensitive (USEPA, 1980). ' 

o Chronic Toxicity 

HnT1Cnf tQXiCity values with Daphnia magna on three different 
kinds of mercury compounds were between 1.0 and 2.47 uq/1 For tte sf l r lmp'  the hi9hest concentrat ion of  mercur icchio/de 
detected a/o T/?? Zn reP"ductive processes wis 
1980). ' and the chronic value is 1.2 ug/1 (USEPA, 

Human Effects 

• a - d  n a c c . i d e n t a l  m e t h y l m e r c u r y  e x p o s u r e  i n d i c a t e d  
occur durina"^ • S^9"Si a?d symptoms of poisoning would not 
I™ I tu9. he initial ^ to 4 months of exposure Then 
symptoms that were confined to the nervous system surfaced 
including paresthesia of the extremities, impairedperipheral 
limb Menfvi0"' slurred speech, and unsteadiness of gait and 
limb Methylmercury poisoning also caused cardiovascular 
1961) Exfol^ar-61191^ and .cardiac (Jalibi and Abbasi, i^oi). Exfoliative dermatitis have been reoortPd fmm 
(Samnyi0ret°r\Vn9eiS9t:7i60)n °f and ethyl-mercury compounds i ' 1976 K Fetal methylmercury poisonina has 
Children s^soected o?^ psych°motor retardation (Harada, 1968). 
exposures ( a a e  8 ^arly postnatal methylmercury 
neuroloqical exhibited at a higher incidence of 
performance on in te l^ poor 
f rom control  area (Med.Tribune, 1978) °hlldren o£ Sln,llar a«e 

B  ^ " V i m s  m t « e U ^ „ S  

\ ̂  ass r 
cia L c mercurial pneumonitis (Milne et al. 1970) 
disturbances 9nobiP(-<-,merC^ry vapors P°isoning, including mentai 
fonowTn? 1' ob;|ectlve tremors and gingivitis occur in workers 
0 1 to 0 2 maUVia/m^P0(iUrtS t0 avera9e air concentrations above £ 

=  H  v r T " - £ v " 2 i ;  . s h s i s :  5  

average air ' concV"ra" on^SfTils \To Trng^/S??'"1 9r°UP " | 

o 
VI 
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196 8rt03XnHCitY and terat°genicity of methyl-mercury (Oharayama, 

polsoning3 has ft, 

Although no mutagenic effects have been associated with methvi-
mercury exposure, a statistical relationship between frequency 
of chromosomel aberrations and blood c o n c e n t r a t i o nJ^7 
mercury has been suggested (Skerfoing et al. 1974) Th^ onlv 
« e obse ved ^raT/^ & C#ne" " «rco.«' Ztl 
contact With metal those tissue that had been in direct 
of the metal^ SUy A"" lnt"P«"™a"y injection 

Bioaccumulation in Aquatic Animals 

ISltbla°n<?n<;ein-t"tl^n fact0r f0r- merc"l' is high since uptake is 
last and elimination is very slow. with brook trout thl 
dayrTsen2t3ra0t00OnfofraCtOr °f chloride after 273 
a l )  A 23,0°° for muscle, and 15,000 for whole fish (McKim et 
fathead minnow^lo^^thi^same^0" °f 63/°°° W3S obtained with iq minnows for the same mercury compound (Olson et al 
Of 63* 000 foarS the99?S£hd *ha- the higher bi°c°ncentration factor 
eld uatL in u minn°W maY be m0re representative of 

water and •. , are exP°sed to mercury via both the 
water and food routes (Phillips and Buhler, 1978) On the othar 
opportunitytrfor food' i l l-*1-1"? feed' a"d sô herê wL̂ lUU 
TOHOI f °od chain inPut t0 the trout. The FDA act inn 

or mercury in fish and shellfish is 1.0 mg/kg (EPA, 1980). 
Distribution and Metabolism 

hand, GI absort^tinn nf - (Miettmen, 1973). On the other 
"r"i7icVrSTiisJS-xiSS 

alkyl^metcu^ie^^com^ound1 ^ g,° 1 ol: compounds is suoosstsd to hp ona L-Mstal Accumulation 197?) aKe-^v *- • J J_ • 80% (Task Group on 
adbs9o;otand iSfrepo/ted *<>'»* 4 5% P(Mornrowatet 'Tefcent 
through1 the hLa^^w 1"™erCUry and inorganic mercuric salts 
ofSmercuric6<ch ide^aUpercent0 oW 'two" p^ercelit lifu'ti^ 
et al , 1961) a" bS absorbe<J through the skin (Priberg 
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Absorbed _ methyl-mercury compounds distribute readily to all 
tissues in the body as it can cross diffusion barriers and all 
membranes without difficulty. Methyl-mercury can cross the 
brain" Ah^t bl°od-brain barrier. Its target organ is the 
A About five percent of ingested methyl-mercury is 
blood a l a bl?od' with 90 Percent of the methyl-mercury in 

associated Wlth the red blood cells. The halftime of 
e n t r v  i i f e r C 1 | - t J  - |in blood 1S about 50 days (Miettinen, 1973). The 
entry of methyl-mercury into the brain is delayed by a few days 
reqioS 1971), and amount transferred to the head 
region is about 10 percent of the body burden. in muscle the 
mercury is usually almost entirely in the form' of  

yl-mercury, but in liver and kidney a substantial proportion can be present as inorganic mercury. proportion 

iS accumulated in head hair after exposure to 
of ahr>nle9^nrl ccjmP0u nds, with hair to blood concentration ratio 
of about 250 to 1 (who, 1976). Methyl-mercury is metabolized to 
inorganic mercury m animal tissue (Norseth and Clarkson, 1970), 

J rP?n:erS1°n t0 inor9anlc mercury is an important process 
the fill1? T Excre^10n of methyl-mercury occurs mainly by 
he fecal route. Less than two percent excretion occurs in the 
i™?lanicLm°rl mercury in feces is almost entirely the 
inorganic form (Turner et al., 1974 ) and about 90 percent of 
bod^halftime1!!? mlth $not,3anic ? Bakir et al., 1973). The whole 
ShiLb® 1974*. ^tb^-mercury is about 65 days (Shahustani and 

For mercury vapor^ and liquid metallic mercury, about two percent 
was 1 est\matldS<\ 1S deP_osited in blood. The halftime in blood 
percent of ?Ur YS' accounting for at least 60 percent of the mercury deposited in the blood volume (Hurch et 
oln' „nV Mercury vapor, once absorbed into the bloodstream 
.p?,Jndergo oxidation to divalent mercury (Hg 2+). The red 
someOf the" Site 0£ this ox""io„ process. However; 
tissues whlrp > -Ve mercury vapor cross rapidly into brain 
tissues where it is again subjected to oxidation processes 
region and^hl hf 115® inhaled mercury is absorbed into the head region, and the halftime was found to be 21 days (Hurch et al., 

About 90 percent of inhaled mercury vapor accumulates in th^ 
trl|nsLrtedthinttolnrHane .HayeS' 1964 '• ««cury can also transported into the fetus after maternal exposure to mercury 

About seven percent of an inhaled dose of mercurv v a o o r  

th|rmaein oathSave*Pf1n5<3 air.ln humans, but urine and feces are 
1974). Pathways of excretion after exposure (Lovejoy et al.. 

< H 2 
o 
o 
NJ 

o 
vo 
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For inorganic mercury, relatively small amounts penetrate the 
vaniU 0r/, iu f following exposure as compared to mercury 

and alky^ mercury compounds. About 90 percent of the 
Ex^rpMnUn • inor9anic mercury accumulates in the kidney. 

® i°n in urine and feces is about 1.5 percent of the dose 
days Wholebody halftime of inorganic mercury is about 45 

Lead Fate and Transport 

Lead is a naturally occurring element in the earth's crust. it 
fvls „ in three oxidation states: the metallic (0) state, and 
the +2 and +4 states. In nature, lead occurs mainly as Pb2+, 
sL1Sf0!X '1Zei t0 Pb J°nlY undf+ strong oxidizing conditions, 
(Eisler, l988P).e C°mp°Unds of Pb other fchan Pb02 are stable 

Lead and its compounds can be detected everywhere in the 
In. soi1' the lead content from crustal rock 

yp ally ranges between 10 and 30 mg/kg (ASTDR, 1988). Levels 
k«tn surface water throughout the United States tyoically 

range between 5 and 30 mg/1 (EPA, 1986). The average lead 
??erwak e°tair.7ei982K11,16 ̂  18 estimated t0 be about 20 

The major source of lead in the environment is atmospheric 
vapors01from t0h»an°le?d (tetraethyl lead and tetramethyl lead) 

» manufacture, transport, and handling of leaded 
lead fniinH ,mosPheric deposition is the largest source of the 
Metal!ir 5 s0lls and surface water (ASTDR, 1988). 
and' are usuallyndn ®0mni0" .lea? minerals are insoluble in water, 
Thesp fnrms nf i m0blle in normal ground- or surface water, 
combined wi t-h ^ H usUally adsorbed-by ferric hydroxide or 
compounds ?Hem iwT r °" aulfate ion to form insoluble 
prodS'inSriiin contrast, some of the lead compounds produced industrially are quite soluble in water. 

° Aqueous Specification 

In natural waters, lead exists mainly as the stable divalent 
the10mai£raSanP?nrt °f an inor9anic complex of low solubility with 

anions in neutral environments. These inorganic 
?arel? sSIfa?etn»L carbonate, sulfide, a£d 9mSre rarely_ sulfate) may act as a solubility control in precipitating 
portionrOIIofWa allahan/i 1979 ̂' In addition, a significant < 
portion ̂ of lead m polluted water is sorbed to oroanir " 
ioSf i" a9 bo'und'V S"C\ 3S hUml° acid' whioh can maintain lead Z 
197?) " f°rm at a pH as low as 3 «d Chakrabarti, O 

o 
to 

o 
Ln 
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o Sorption 

nfr?«i^n .pr°<resses .exert important effects on the distribution 
soil ani" w er}vir°nme^- Most lead is retained strongly in 
soil, and very little is transported into surface water or 

(E.PA' 1986)-. In an aquatic system, lead is removed 
by adsorbing to the sediment. Almost all of the lead in the 
sediment is in the clay fraction (Pita and Hyne, 1975). 

Under most conditions, adsorption to clay and other mineral 
?n^^S\C°preCipitation/sorPtion ^ hydrous iron oxides, and 
incorporation into cationic lattice sites in crystalline 
foSi? are the main sorption processes (Callahan et al, 
19/9). These processes are dependent on such factors as the 
chararfpri'eh • inorganic colloids and iron oxides, ion-exchange 
VhP nn • KS/ aV\ f amount of lead in soil/sediment. when 
L  p f  ! V i  '  a l m o s t  a 1 1  o f  l e a d  i s  i n  t h e  s o l i d  

P * at: -Lower PH' lead may be desorbed (Huang et al., 
as t-h'p n̂v'dltl°n' release of lead from the sediment increases 
1977 ) conditions become more oxidizing (Lu and Chen, 

frn!Tfchfhlati0np-0f 3ead by microor9_anisms can also release lead 
biompt-hufai- eediment. The resulting volatile compound from 
uafor T" tetramethyl lead, can be either oxidized in the water column or released to the atmosphere. 

Toxicity Profile - Lead 

Toxicity to Aquatic Biota 

Freshwater vertebrates and inverebrates are more sensitive to 
lead in soft water than in hard water (USEP A, 1980, 1983). At 
concenrtrnation°forabMnP 5? ^g/liter CaC03 the median effect 
oo? ? nine families range from 140 ug/liter to 

n Chr°nic values for Daphnia magna and the 
rainbow trout are 12.26 and 83 .08 ug/liter. resoerHlTpiv at- a 
fordnthSree°f ab°.Utf 50 m9/liter-. Acute-chronic ratio calculated 
a?Li It fresn*ater species ranged from 18 to 62. Freshwater 
ug/liter ^ lnhlbltlon of growth at concentrations above 500 

Acute values for twelve saltwater species range from 476 
clai rhrnr-COmm°n mussel t0 27,000 ug/liter for the soft shell 
shrimp at iV^S/r! t0 ̂  C3USeS adVerSe effects in ^sid u • ug/liter, but not at 17 ug/liter. The < 
acute-chronic ratio for this species is 118. S 

o o 
to 
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Human Effects 

ronfrf n usu.ally exP°sed to lead by the inhalation and oral 
exposure t0 Jead iS much less significant than 
! i V J °r °ral route- For children, the primary 

For dfpta® absorptin 1S the gastrointestional tract (Hammond). 
For dietary lead, absorption in children is about 50% in 
adults, gastrointestional lead absorption is reported to be 8% 
(Hammond 1982) or 15% (Chamberlain et al, 1978) Absorption of 
Sirt?™?...19"? „bY • "rst involves depo°sTton" of 
particulate lead_ m the_ respiratory tract. The rate of 
epositin of particulate airborne lead in adult humans is about 

d0 to 50% and is modified by factors such as particulate size 
resDi>̂ n J°n 5at® (EPA' 1986 0nce lead is deposited in the 

I Y bra.ct' lts absorption is virtually complete. Dermal 
inorganic lead compounds is much less significant 

tn  KHP ^ 10n ° 1Sad acetate in cosmetic preparation applied 
e^oertp/ ^ Kas nmenaAUr®,d t0 be 0 to °-3% in humans, and was 
{Moored etal. 1980). dUrin<5 n°rmal USe 0f such Preparation 

bodv- a\T0nbde'a'.of.adt-iS dispe"ed t0 three compartments in the 
of thP ^ u •' bone. In human adults, about 95% 

burdens of lead is f^nd in the bones. Of the 
ervthrorvfAQ 'Jp6 int° blpod' 99% is associated with the erythrocytes (Everson and Patterson, 1980) and over 50% of the 
lead arrnmni •P°°1 1S bound to hemoglobin. The amount of 
lead accumulate m most soft tissues such as kidney, liver and 
with t-har * exce-pt.10? °f renal cortex and aorta when compared 
with that accumulated in bones.. Lead accumulated in bones can 
be metabolized and redistributed in the body Durinq 
Physiologic31 stress such as pregnancy and lactation^ lead from 
meternal bone is readily distributed to the fetus (ATSDR, 1987). 

The effects of exposure to lead do not depend on the routes of 
measured" a a^e ?orrelated with internal exposure, usually 
io-.j i T . lead levels, at high exposure levels (blood 
produces enee hX?6SS-Kf 120 Ug/dl in adults' (Kehoe, 1961) lead produces encephalopathy. The condition can be worsen to 
levels of i°nSf paralysis' coma and death. High exposure 
levels of lead also produces gastrointestinal effects, anemia 
abortion /n' electr°cardiographic-abnormalities, spontaneous 
level (40-60 Ouoe/ditnd dec"\sed fertility in men. Lower blood 
and oeriDhlrai in adults significantly increased central 

nervous system and gastrointestinal symptoms. 
which iJ a t0 lead also affects the synthesis of heme, 
. JJ. a cpnstituent of hemoglobin. Lead interferes with 
dllta^mTUo ?S1S i^Y • altering the activity of three enzymes: delta ammo-leuvulmic acid synthetase (ATA-CM =>« • 
^evuimic acid dehydrase (ALA-D), and f erocheiatase ?Figure 

i refultlng in decreased hemoglobin production This 
a°hvoochromip3" increase in erythrocycte destruction, results in 
a hypochromic, normocytic anemia. The blood lead threshold for 
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decreased hemoglobin levels in children is determined to be 
about 40 ug/dl (WHO, 1977, EPA, 1986). in children, exposure to 
lead has been shown to inhibit formation of the heme-containing 
protein cytochrome P-450 and electron-transfer cytochromes 
(Saenger et al. 1984; Alvares et al. 1975). Hence, lead 
exposure can have pronounced effects in fundamental metabolic 
and energy-transfer processes. in addition, lower-level 
exposure to lead (blood level of 33 to 120 ug/dl) decreases the 
circulating level of an active form of vitamin D, 1,25 
dihydroxyvitamin D, in children (Rosen & Chesney, 1985). 

This^ form of vitamin D is responsible for the maintenance of 
calcium homeostasis in the body. Blood lead level of 22 to 89 
ug/dl have also been associated with suppression of immune 
response (Evers et al. 1982). 

Effects of most concern from low-level exposure to lead are 
neurobehavioral impairment, IQ deficits, elevated hearing 
hresholds, growth retardation in infants exposed prenatally and 
Ohildren exposed postnatally, and the elevation of blood 
pressure in middle-aged men. Dose effect relationships for these 
effects show no indications of a threshold down to the lowest 
levels of internal exposure (blood lead level 10 mg/dl). 

Data regarding the genotoxicity of lead compound are not 
conclusive. Results of mutation test in microoganisms were 
negative, but^ these tests may not be appropriate to demonstrate 
the mutagenicity of carcinogenic metals (EPA, 1986). 

Results_ in mammalian test systems and in vivo studies in 
occupationally exposed humans were conflicting, but the data do 
suggest clastogenic effects (Al-Hakkak et al. 1986; Nordenson et 
ai. 1978). Several studies have qualitatively associated oral 
exposure to several lead compounds with renal tumors in various 
species of animals (Agar et al, 1975). Data regarding the 
carcinogenicity of lead in humans are inconclusive. 

0 Bioaccumuation in Aquatic Organisms 

Bioaccumulation of lead has been demonstrated for a variety of 
organisms, and bioconcentration factors are in the range of 
100-1,000 (Maddock and Taylor, 1980; Eisler, 1977). Microcosm 
studies indicate that lead is not biomagnified through the food CHa1H« 

o Metabolism 

Inorganic lead ion in the body is not known to be metabolized or 
tĥ ranpl™TA P7u se; Iath<̂ 'n is absorbed, distributed anc excreted (Hammond, 1982). For contrast, alkyl leac 
compounds are metabolized in the liver by oxidative dealkylatior 
50 ?iYfina of Kht0ChKr°meK ̂  t50 (lJensen' 1984). In adults, about 50 to 60% of the absorbed fraction of lead was excreted, with s 
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rate half life of 19 days. Infants have a lower total excretion tai.e 
or lead. Young children less than 2 years of age have been 

( Z  i  e g  1  e  r °  e  A  a l ? ' 1 9 ° f  ̂  t 0 t 3 1  ~  0 f  a b s ° ' b a d  

Toxicity Profile - Trichloroethylene 

Trichloroethylene Fate and Transport 

Trichloroethylene (TCE) is a colorless, highly volatile liquid 
that has been used mainly as an industrial solvent in the liduid 
?Qfii?P°r T?egreasi,ng °f m/tal parts before finishing (Clayton, 
pyfriAt--, 1Si a 1s0 .used as a dry cleaning solvent, as an 
extractive solvent in food production, and as a chemical 
intermediate or solvent in the production of pesticides, waxes, 
gums, resins and tars (USEPA, 1975). it has found some limited 
application as an inhalation anesthetic and analgesic during 
certain short-term surgical procedures but is no longer used for 
these purposes in the United States (Huff, 1971). 

17 ST* n0t occur nat^rally in the environment. Volatilization 
•rin5u Produ?tlon and use is the major source of this 

environment. TCE is one of the most commonly 
found _ contaminants in groundwater (Dyksin et al. 1982 ). In 
addition, it has been detected in air, in food, and in human 
tissues (Pearson and McConnell, 1975). 

l 7no iLsn0 t^e?P e C t c} t0 Persist in the environment. The 
4.u i affect the transport and removal of 

and degradation?6 l"°1Ude TOlati"zati°n, a^orptio„/desorptio„, 

o Volatilization 

Trichloroethyiene, as evidenced by its Henry's Law Constant (9.1 
. "• " /mol)' is volatile. in surface waters, 

fVprqsr1ZaiQ7QV 1S c°nsidered the most significant fate of TCE 
( rsar, 1979), and volatilization rates are dependent uoon J VIater movement and depth, associated air movement, 
nd other factors. The volatilization half-life of TCE from a 

iLH°^n9'rSoall/0W river d m deep, flowing at 1 m/s with a 
al 19S21) ° P |"/s) has been estimated to be 3.4 h (Lyman et 

V \Estimated volatilization half-lives from 
toP SratlVe,enVir0nmental bodies are; pond/ 11 days; lake, 4 
to 12 days; and river, 1 to 12 days (EPA 1985b). 

7 are available on the volatilization rate of < 
TCE Hnp i6nf • 1 •rom • soil • In soil c°lumn Studies, loss of £ 
32?8% fwalker, llsi1)? 10n WaS calculated to range from 15.6 to 

O O to 
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o Adsorption/Desorption 

Trichloroethylene has been shown to adsorb to various soil 
Srer?GSarba^n\U^8 6C).ay' Ugnin and other «9™ic 

The relationship between the amount of trichloroethylene sorbed 
JSnrlnl1 i-P S® S2llS and the ac3ueous Phase trichloroethylene 
concentration is often expressed as the Freundlich isotherm. 

X/M = KC1/" 

Where X = mass of trichloroethylene sorbed (mg) 
r 

M = mass of sorbent (kg) 

C - equilibrium trichloroethylene concentration 
in the aqueous phase (mg/1) 

K - a partition or distribution coefficient 

1/n - a constant indicative of adsorptive capacity. 

.yn. = 1' the equation describes a partitioning or 
distribution between the two phases by a linear relationship. 

The equation for the linear isotherm is 
X/M = KC 

This linear isotherm equation has found wide use in many 
cwoentrations1.0" StUdi8S' 1°« "lute 

Related to the linear partition coefficient is a coefficient 
n!S based upon the fraction of organic carbon present in the soil. 

The relationship is: 

Koc = K ~I Loc 
Where foc = fraction of organic carbon in adsorbent, 

of^o^include:'1378 "een ^""rated to influence the magnitude 

1. Octanol: Water partition coefficient (Kow) 
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Koc can be estimated from Kow by the following equation: 

Koc = °-63 Kow (Karickhoff, 1981) 

2. particle size of soil 

ad^nrnh?^30^1?^ w i£\ • a surface phenomenon, the extent of 
adsorption should be directly related to the surface area of the 
?Karickhoff ^qVq' Shi°h irl tUrn iS 'related t0 particle size. (Karickhoff, 1979; Schwayenbach, 1981). 

3. Organic Carbon Content of Soil 

val>n^,T'e(rlrtal,ly„"'eaS^ed trichl«oethylene partition coefficient 
wi, % oc., v5 ^een reP°rted to range from 58.1 to 155.8 
Sein i°/ aSi01 loSf differing chemical composition (Walker, 1984, 
fnif i .. / 1986'\ Garbanni and Lion, 1986), indicating high 
son wfe -1 y* ^ Significant movement of trichloroethylene in 
soil was also demonstrated in a field study when trichloro
ethylene was observed to infiltrate rapidly from river water 
into groundwater (Schwayenbach, 1983). 

o Degradation 

a. Chemical degradation 

atLinh??IyiyanSfi™ati°n Process for trichloroethylene in the 
atmosphere is reaction with sunlight-produced hydroxvl radicals 

The of t r i ch^o roe thylene was 
estimated to be 6.8 days, and the degradation products of this 
chloride and fn6'00^6^ t0. include Phosgene, dichloroacetyl 

addiUon"' oxi'dat- n0t hy'droly"d in^ater (SilpA^lVyo ".""li 

b. Biodegradation 

cond?«onatiin °i0ntrichlJlroel:hyl.ene occucs und« anaerobic conaicion. in soil. The primary product is l ? 
dichloroethylene (with the cis isomer preferred over the trans 
(Kleopfer,ai985 fth Sma11 amounts of chloride production 

Aquatic Biota 

o Acute Toxicity 

r>anhnfaUte toxicity values for two freshwater cladocerans 
Daghnia maana and Daphnia pulex are 64,000 and 45, 000 Sg/ll 
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respectively (DSEPA 1980). Fathead minnow and bluegill 96-hour 
LC50 values ranged from 40,700 to 66,800 ug/1. when the 
tathead minnow was exposed to trichloroethylene for 96 hours at 
a concentration of 21,900 ug/1, 50 percent of the test organisms 
there°were sian^f ®9uilibrium. _ Of the saltwater species tested, 
1 rh erratic swimming, uncontrolled movement, and 
ig/1. (USEPA/19SO") several minutes of exposure to 2,000 

o Chronic Toxicity 

No studies have been conducted concerning the chronic toxicity 
of trichloroethylene to freshwater or saltwater species. 
Human Effects 

The major routes of trichloroethylene exposure are inhalation or 
ingestion from water or food. Dermal exposure is relatively 
insignificant during normal industrial use (Sato and SJkaiiima 
exDoiurpTriRhi°r??thYlene is readily absorbed via all routes of 
from 28 to 10n inhaled- TCE has been estimated to range 
80 percent of <M°nster et al, 1976). In rats, at least 
au Percent of ingested TCE was absorbed (Daniel, 1963) Once 
Wood brai„T£L •0V8S '2 311 b°dy tissues" " "e 
.r°0d!^ai\barrier'.Producing its anesthetic effect, as well as 
trichlo?5lthvlenpa^rieVv, ThS princiPal targets for inhaled trichloroethylene are the central nervous system (CNS), liver 
lPth^'oo hematological system. An inhalation LCLo (lowest INISSJ C°̂ Ln ratl°^ humans of 2900 ppm has been reported 
i nVoi !or\ lu , T,he acfclon of trichloroethylene primarily 
also observed06^ rthonerV°»-US ,s^stenl' although some effects were 

4-u u gastrointestinal and circulatory system 
81-110 Dm ^0r CNS ,effects in humans is in the range of 
.... ppm (Nomiyama and Nomiyama, 1977; Salvini et al 1971) 
Sausef^f°atian1pnClUde .^owsiness, headache, vertigo,' tremor; 
?• u?!' , fatl9ue' vomiting, a feeling and appearance of 
to9death ̂ ^n' add^^-n81^9 M .unconsciousness, and in some cases, 

. . *n addition to this general narcotic effect sDecifir 
1934)YS1S cardV^r trigem*nal. nerve was also reported ' (Pearson, 

Cardiac arrthymia, increased respiratory rate 
and r e n a l 3  ' decreased alveolar ventilatory amplitude, hepatic 
and renal injury (relatively infrequent) (Joron et al 1950) 
dose of t°richWoJfh For . oral exposure, a single 7,000 mg/kg 

richloroethylene is lethal to humans (Sorgo, 1976). 

As shown in animal studies, the principal target organs due to g 

« s s s ; :  < T u o s  4--- ui , numans to highly elevated levels nf 
ichloroethylene results primarily in neurological and S 

Ln 03 
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neuropsychiatric symptoms, consisting of tremors, qiddiness 
ofCthpShs H?Cril5iath°?' • teddening °f skin' decreased sensitivity 
a xietv H intolerance, neuroanesthetic syndrome with 
Vyskoci l _b^a^,:ardia' and insomnia (Bardodej and 
yskocil, 1956). Inhalation studies with rodents indicate that 
t r1ch1oroe t h y 1 e n e is fetotoxic but not teratogenic (Healy et 
" 1*82). Data from genotoxicity studies of humane 

occupationaliy exposed to trichloroethylene have bl£n 
inconclusive, although a significant increase in sister 
chromatidgexchange in some exposed workers has been reported (Gu 

I 
Although available epidemiological studies are inadequate to 
hhf°Cia • trich.lo.roet}iylene exposure with increased cancer risk, 
in aniamraClinSn^-1Clt^ °f ichloroethylene has been demonstrated 
J".," • i ^ res i-n inhalation and oral routes. Observed 

&F W 30-or«00-s" ̂ "SSAS;; 
2339 mg/kg/day by gavage 5 days/week for 78 weeks. 

0 Bioaccumulation in Aquatic Animals 

ra^-ol»°h»Tffn."ti?n fa^t0f £0r the blue9lu was studied using 
EPA 107SI ,f.rl ifr2e y ' and was rePorted to be 17 (US 

/ 1978) after 14 days. The tissue half-life was less than 
trichloJoethv^ere • iS n(°- evidence for biomagnification of trichloroethylene in aquatic food chains. 

0 Metabolism and Biotransformation 

Trichloroethylene is rapidly metabolized in the bodv to 
trichloroarp^01' -A trichloroe thanol-glucuronide, and 
trichloroacetic acid. The hypnotic agent, chloral hydrate was 
mehsh racent.1y demonstrated to result from trichloroethylene 
metabolism in humans (Cole et al,, 1975). m addition, other 
VlachovT 1960)eSandSUNChfha^ monochloroacetic acid (Soucek and lachova i960) and N-(hydroxyacetyl) aminoethanol (Dekant et 
humans ThAp mi dara0nstrated in trichloroethylene-exposed 
numans. These metabolites are excreted in urine, and in less 
bile1 1(The hlT^Vimi^f bY °th^r excretion routes, such as the 

v .??• naif-time for renal elimination of trichloroethanol 
exposure f^nmWe anol~9lucu.ronide is about 10 hours after TCE 
xposure (Nomiyama and Nomiyama, 1971), whereas the half-time of 
tSinrn fhlni °f trichloroacetic acid produced during -
hours)? exposure approximates 52 hours (range .35 to 70 25 

o 
o 
to 
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SOURCES: MILLER AND GUENGERICH, 1982; IKEDA et al. 1980. 

MITOCHONDRIA^ CVTOSOL 
ALDEHYDE C C,J COOH dehydrogenase (TR»chloroacetic acioi 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

FIGURE H—3 
POSTULATED SCHEME FOR THE 

METABOLISM OF TRICHLOROETHYLENE 
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25 

VINELAND CHEMICAL COMPANY SITE o 
to 

i-1 
o 
en 
o 

EBA.SCO SERVICES INCORPORATED 



SSI dose 'VWn 
KiYprain 1.977 '^nsat° %e fXMonster 6et N°1 !ya 1979?? 

«^ ;I.^F .VRI.°"» 
intestine may also metabolize TCE, as these tissues have been 
fromnTCE0 |j!ihSlte/p °fu cel^lar Protein binding of metabolites trom TCE (Bolt and Fisher, 1977; stott et al, 1982). 

h?Jitr°/tUdieS With liver cel1 fraction have shown the initial 
choral hvdrftp0" <?% tri^loroethylene involves metabolism to FiiSrl H if V?!l fofmatl°!1 of trichloroethylene epoxide (see rJ*?• . formation of chloral/epoxide is the 
rate limiting step in the metabolism of TCE (Ikeda et al 1980* Nomiyama and Nomiyama, 1979). 91 *' iyBU' 

Intramolecular rearrangement with migration of chlorine atoms is 
V"* of chloral hydrate, in order 

J l  ® formatl°n Of trichloroethanol and trichloroacetic 
proposed to hp0™!^10" °-f. tri^loroethylene epoxide is not 
r S oloX*." 'iX ̂ iĉ  aSd' 

trichloroethylene epoxide was reported not to play amajor role 
and carcinoaeniJftvairfblndln9 Which usually results in toxicity 
it jy 0 a comPound. This may explain the lower 
trichloroethylene. muta^enic and carcinogenic potential of 
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APPENDIX I 
SURFACE WATER AND SEDIMENT 

STATION CROSS-SECTIONS 
AND ARSENIC RESULTS 



STATION ER-OA (BLACKWATER BRANCH) 

SCALE: 
1" 

1' 

*NOTE: ASSUME WATER DEPTH AT EACH pt.. NO FLOW CALCULATIONS. 

KEY: 
SURFACE SEDIMENT (AS): ppm 
SURFACE WATER (AS): ppb 
U - UNDETECTED 
I ) - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

*90T 200 NIA ;AMBE0 

(STAGNENT; Q=0) 

* STATION ER-OB (PINE BRANCH) 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELANO CHEMICAL COMPANY SITE 

FIGURE 1-1 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATIONS ER-OA (BLACKWATER BRANCH) 
AND ER-OB (PINE BRANCH) 

EBASCO SERVICES INCORPORATED 



SCALE: 
1" 

SURFACE WATER: 10.0X ppb 

KEY: 
SURFACE SEDIMENT [ASI: ppm 
SURFACE WATER (AS]: ppb 
U - UNDETECTED 
( ] - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

V77A SEDIMENT IN STREAM BED 

S90T ZOO NIA 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-2 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-0 (BLACKWATER BRANCH) 
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SCALE: 

NOTE: ASSUMED THAT STREAM CROSS-SECTION IS SIMILAR TO STATION ER-0 

KEY: 
SURFACE SEDIMENT (AS): ppm 
SURFACE WATER (AS): ppb 
U - UNDETECTED 
I I - ESTIMATEO VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

990T 300 N1A BED 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINE LAND CHEMICAL COMPANY SITE 

FIGURE 1-3 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-1 (BLACKWATER BRANCH) 

EBASCO SERVICES INCORPORATED 



SURFACE WATER: 2.5J ppb 

SCALE: 

NOTE: ASSUMED THAT CROSS-SECTION IS SIMILAR TO STATION ER-4 

KEY: 
SURFACE SEDIMENT [AS1: ppm 
SURFACE WATER IAS]: ppb 
U - UNDETECTED 
I I - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

I77T1 
£.901 200 NIA ED 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-4 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-2 (BLACKWATER BRANCH) 

EBASCO SERVICES INCORPORATED 



SCALE: 

1' 

KEY: 
SURFACE SEDIMENT (AS): ppm 
SURFACE WATER (AS): ppb 
U - UNDETECTED 
I ] - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IOL 
X - REJECTED DATA 

V//A - SEDIMENT IN STREAM BED 

8901 200 NIA 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-5 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-3A (BLACKWATER BRANCH) 

EBASCO SERVICES INCORPORATED 



SURFACE WATER: 153 ppb 

SCALE: 

KEY: 
SURFACE SEDIMENT (AS): ppm 
SURFACE WATER IAS): ppb 
U - UNDETECTED 
I 1 - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

690T ZOO 
• CTnEAM BED 

NIA 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-6 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-4 (BLACKWATER BRANCH) 

EBASCO SERVICES INCORPORATED 



r 

KEY: 
SURFACE SEDIMENT lASI: ppm 
SURFACE WATER (AS): ppb 
U - UNDETECTED 
I I - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

... gEO 

OZ.OT 200 NIA 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-7 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-5 (BLACKWATER BRANCH) 

EBASCO SERVICES INCORPORATED 



36 

SCALE: 
2' 

2' 

KEY: 
SURFACE SEDIMENT lAS]: ppm 
SURFACE WATER [ASI: ppb 
U - UNDETECTED 
I 1 - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTEO DATA 

'N STREAM BED 
I/LOT 200 NIA 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-8 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-6 (MAURICE RIVER) 

EBASCO SERVICES INCORPORATED 



SURFACE WATER: 4.5J ppb 

34 36 

SCALE: 
2" 

2" 

key: 
surface seoiment (as): ppm 
surface water (as): ppb 
u - undetected 
( i - estimated value 
j - value between crdl and idl 
x • rejected data 

Y//A - sediment in stream bed 

ZLOl ZOO NIA 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-9 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-6A (MAURICE RIVER) 
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SCALE: 
2' 

2' 

KEY: 
SURFACE SEDIMENT [ASI: ppm 
SURFACE WATER [AS]: ppb 
U - UNDETECTED 
I 1 - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND II 
X - REJECTED DATA 

— CTOSAM BED 

£^01 ZOO NIA 

W.S.E. 
SURFACE WATER: 10X ppb 

B 1.0 
UJ 

1J 14 

0.9 
UJ 6.1 

0.9 
UJ 

22 24 26 28 30 32 34 36 38 40 42 44 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE MO 
SURFACE WATER AND SEDIMENT 

ARSENIC RESULTS 
STATION ER-7 (MAURICE RIVER) 

EBASCO SERVICES INCORPORATED 





SCALE: 

.SURFACE WATER: 6.0U ppb 

B 

10 

SZ.0T 200 NIA 

1" 

key: 
surface sediment (as|: ppm 
surface water (as): ppb 
u - undetected 
( ) - estimated value 
j - value between crdl and idl 
x - rejected data 

I'//A - sediment in stream bed 

U.S. ENVIRONMENTAL PROTECTION I 
AGENCY | 

1" 

key: 
surface sediment (as|: ppm 
surface water (as): ppb 
u - undetected 
( ) - estimated value 
j - value between crdl and idl 
x - rejected data 

I'//A - sediment in stream bed 

VINELAND CHEMICAL COMPANY SITE | 

1" 

key: 
surface sediment (as|: ppm 
surface water (as): ppb 
u - undetected 
( ) - estimated value 
j - value between crdl and idl 
x - rejected data 

I'//A - sediment in stream bed 

FIGURE M2 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-9 (LITTLE ROBIN BRANCH) 

EBASCO SERVICES INCORPORATED J 







SCALE: 1 

KEY: 
SURFACE SEDIMENT (AS): ppm 
SURFACE WATER (AS): ppb 
U - UNDETECTED 
I 1 - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

V//A - SEDIMCUT MKbed 

8/LOT 200 NIA 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-15 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-9D (MUDDY RUN) 
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SCALE: 
2" 

2" 

NOTE: ASSUMED THAT STREAM CROSS-SECTION IS SIMILAR TO STATION ER-10 

KEY: 
SURFACE SEDIMENT |AS|: ppm 
SURFACE WATER [AS]: ppb 
U - UNDETECTED 
I I - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

Y//A ~ SEDIMENT IN STREAM BED 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-16 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-9E (MAURICE RIVER) 

6^0T ZOO tilA EBASCO SERVICES INCORPORATED 



SCALE: 
2' 

2" 

NOTE: ASSUMED THAT STREAM CROSS-SECTION IS SIMILAR TO STATION ER-10 

KEY: 
SURFACE SEDIMENT (ASI: ppm 
SURFACE WATER (ASI: ppb 
U - UNDETECTED 
I I - ESTIMATED VALUE 

J - VALUE BETWEEN CRDL AND IDL 
X - REJECTED DATA 

17777 - «•«» 
0801 200 

REAM BED 

NIA 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINELAND CHEMICAL COMPANY SITE 

FIGURE 1-17 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-9F (MAURICE RIVER) 

EBASCO SERVICES INCORPORATED 





SCALE: 
2" 

2' 

KEY: 
SURFACE SEDIMENT (ASI: ppm 
SURFACE WATER IASJ: ppb 
U - UNDETECTED 
I 1 - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IOL 
X - REJECTED DATA 

V//A - SEDIMENT IN STREAM BED 

rsai ~eoo[i-cr\ 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINE LAND CHEMICAL COMPANY SITE 

FIGURE 1-18 
SURFACE WATER AND SEDIMENT 

ARSENIC RESULTS 
STATION ER-10 (MAURICE RIVER) 

EBASCO SERVICES INCORPORATED 



SURFACE WATER: 5.0U ppb 

SCALE: 

1' 

KEY: 
SURFACE SEDIMENT (AS): ppm 
SURFACE WATER |ASI: ppb 
U - UNDETECTED 
I 1 - ESTIMATED VALUE 
J - VALUE BETWEEN CRDL AND IOL 
X - REJECTED DATA 

m SEDIMENT IN STREAM BED 

QC fit 

U.S. ENVIRONMENTAL PROTECTION 
AGENCY 

VINE LAND CHEMICAL COMPANY SITE 

FIGURE 1-20 

SURFACE WATER AND SEDIMENT 
ARSENIC RESULTS 

STATION ER-11 (TARKILIN BRANCH) 

EBASCO SERVICES INCORPORATED 
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APPENDIX J. 

VINELAND SEDIMENT ANALYSES: 
GRAINSIZE AND CHEMICAL PARAMETERS 



APPENDIX J. 
VINELAND SEDIMENT ANALYSES: GRAINSIZE AND CHEMICAL PARAMETERS 

OBJECTIVE 

a|eŷ nsf2ee pTr̂ eTers 'fVo"'[if 
the Upper Maurice River and [iii] the Lower Maurice River 
METHOD 

tSbutV'ry/rWer1 sl?f f fwaŝ f £<\ eaCh °£ thS thtee 

presented in each of the three follow", seftio^fff thefE"* 
follows^ £0U°" thS analytiCal •^•T«cn.t£i%ctr^hrn 

^• Distribution Evaluation 

aU^'oSe^ItLnr'Tithin ffrf"fecfion"5'09^ °£ 

possible™6^ " reqUi£ed £° distributions to the' extent 

2 * Correlation Coefficient Mat-riv 

possible ̂a^iaTe^pairs?" in^eac^16^3 th^ th*6 ? Parameters tal1 
sections was generated ucinn a ll*6 .tribut^ry/river 
Chicago^IL?' VQfSi°n- 2,1 fdistributed V STSC^krpSmion' 

as these relationships ma? account"""ShS!" uf ir'm of these three rpiaHnneK^e • ^ er L1J or LnJ. Each 
individual tributary/river segment res'uns82611 " U9ht °' the 

2• Draftsman Plpt D i s p l a y  

d̂ sP̂ ayf* d̂antŜ or9rf 1̂  f of £°f f ̂ ̂ 
tributary/river section correlation matrices thteS 

8545b 1 



DEFINITIONS 

Correlation Matrix; matrix of correlation coefficients for all 
possible pairings of variables in a dataset. A correlation 
variates Thl MX/® ^ -the interdePen<3ence between two variates. The coefficient is a pure number, ranging from 
TIE- if' fhi1 ?g4--the • 'direction' of the correlation. 

: . If the correlation is -1, high values in one of the 
l l l l l t t *  airf%h„SS°Ciatfa.-Wi,:1' l0w values in th® second 
variate. If the correlation is +1, high and/or low values 
coincide in the two variates.] An intermediate value of 
zero indicates the absence of correlation but not 

'Tvn?raii th® -°f interdePendence between the two 
Typically, a correlation matrix will contain the absolute 
JheUeh»0M^e f°rcela"on coefficient, the sample sUe a^d 
of%hJ Ht l °a u\g?lflcance of the value of the coefficient 
of the bottom half of the matrix. [The diagonal of the 

15 ^V000' " because the correlation S a variate Jo 
1S Positive. The two possible correlation 

s™5fiCi.entS °JL variates x and Y, X*Y and Y*X, have the 
mat. •J'3 Uf" Therefore, the top and bottom halves of the 
the same ^  ̂ eU9°M l  316 of 

t®sted the statistical test is: r = 0 
where r is the correlation coefficient of the fun 
variates. Rejection of the null hypothesis implies that 
correlation exists. Depending upon the value of fhe 
correlation coefficient and the number of observations Tnl 
represented in the calculation of the coefficient the null 
hypothesis is rejected [or not rejected] at Prions !e?e s 
of uncertainty. Statistically speaking, the null 
hypothesis is rejected or cannot be rejected at a s11 

ruxv f^ 
alp^1=;;i!dU%t0Vh™0,beSet"ati0n51 ^ limited to that 
^efficient with fixed TZfie sipniS^t alX^^S 
but not significant at alpha = 0.05 The rnrrp lnn • 
prob!b l3St th6f H1Pha lEVel indicating tSat t̂  
is higher IE V3lSe„ly reiected the null hypothesil 
".I1,91161 J*E' at alPha = 0.05, the probability of falselv 
pS^MUty fs To%V hyP°theSiS 15 5%' " alpha " °'10' tha 

JhJ ??tr^X tcells in the correlation matrices presented for 
indicate The® H .Bra"c:h and th® Upper and Lower Maurice River 
c L hfl101! °f the correlation [top line of the 

coefficient and sampYe YiVe \°bottom li^of'the cenT^Fo? 
relationsMn co"elations, relative strength Jf the 
relationship is indicated by comparing the correlation 

\~\ 
C. 
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coefficients. The larger the absolute value of the 
coefficient with fixed n], the stronger the correlation 
e£hibitCO,nPariSOnS a" summari^ below the matrix jO each 

Normal Distribution; The continuous frequency distribution of an | r b a r  
the GUaus°sianS E.tr&tiS" "T' 
c o n v e n t i o n a l l y  a p p l i e d  p a r a m e t r i c  s t a t i s t i c a l  V  7  
the unde r l y i n g  L s t r i b u t T o n  is  nor m a l  H o o v e r  aSSU m S  

the lo^tnnsformed^variate ̂^^u^^OOhibit^tlie 

i?K tV 
n o n - n o r m a l ' d i s t r i b u t i o n s ^  J  Op preach  V h e f c ™ ? ™  °bVi°U S l y  

EiMifSf-̂ elâ eondram£attSr-axn P\l\ "matOiÔ ûmOs <° 
pyHi hi f -sii *1.-1 ina t nx co 1 umns 3 nd rows 
exhibit all possible pairs. However rathor lul 
•«"«rp°n°t.e^ 

s'̂ iSĵ -.diniir-'.iSSisK 'iEur is?- S 
sections^0" a"alySeS f°r eaCh °£ the thr- tJibutary/ri^er 

RESULTS AND DISCUSSION 

The ^following subsections summarize analytical results fnr thQ 
River̂ respectively£he "PPer MaUri~  ̂̂L̂ r 

BLACKWATER BRANCH 

Results 

1' Distri hntinn Rvalnat- i n n  

®Si^V:t.&Vorn:.cr"f thT^ fr0m Branch 
FP rmn/i,ni ^ r"' °A_the seven variables: As Tma/kal . 
a •rtk.'s, [m\î hrfKcD J 
transform [base e] to normal!" p?rametetr.s "quired a log 
g r a i n s i z e  p a r a m e t e r s  a r e  no t  p e r t l c t l t " ^ ™ ^ " 8 '  White -  t h e  

transformations [loa and arcsinof A "Of1"®1' . conventional 
the distributions These 65 nhs substantially improve 
both upstream and downstream of the vic'hem suf*%L SeSi™nts 
samples contained negligible concentrations of' yPStream 

and'1 grainsize '"^s^et "Tf ifer%Ctions between"SSiSinanS 
y insize, a subset of downstream samples [n-21] was 

8545b 3 



.Rem°val. of the low-concentrations of 
arsenic did not substantially improve the normality of the 
data. Consequently, the natural log transform of the chemical 
data was retained in these analyses. cnemicai 

2- Correlation Matriy 

nHcobltV J~1 cdisPlays the correlation matrix for the 65 
observations from the Blackwater Branch sediment station* 
cp?i? atlllH ^ direction of the correlation [fTrst line Per 
cell] and the associated alpha-level for rejecting the null 
hypothesis r - 0, where r = the correlation ^efficient As 
described above, the diagonal of the lower triangle of' thl 
a^nhafi 1S1 COm?°ned °f Posltlve-correlations [coded •+•] with 
alpha levels of 0.0000, indicating the positivie correlation of 

H0n itsel£- Conventionally, •statistical aignificance' 
defined as an alpha value lying between 0.00 and 0 05 For 

purposes of differentiating the strongest relationships that 
level is selected as a cut-off in the following discussion.' 

Significant correlations between the grainsize classes and 4-ho 
three chemical parameters are as follows: 

Ln As was positively correlated with both clav and *i n-
cUv rrthaat„i0h'lthiP S" fli9htly between In As and clay Lthan between ln As and silt]. 

c°rr<f?-ated Positively with both silt and clav 
clai and ° AS ^relations, the relationship between 
clay and iron was slightly stronger than between silt and 
iron. Iron was negatively correlated with sand. 
Ln TOC, like ln Fe, correlated positively with silt and 
clay; negatively with sand. d 

No significant correlation between the grainsize clas* 
pL'ametLs'^s^ound.311" ̂  °f ̂  lo«-t"n.for«-ed chemical 

chê l̂ â rare:6 P°SSiblS Pairi"9S the thr.. 

[Ln As and ln TOC] and [ln Fe and ln TOC] each exhibited a 
[O^^ralpha^'o'o?]. 3t Statisticallr significant levels 

statistica^ly6^ignifTcant^alpha6? ̂os"]6* 3 ° WhiCh W3S "0t 

°L 

c 1 a y * s weVe significantf' 
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EXHIBIT J-l 
BLACKWATER BRANCH: CORRELATION MATRIX 1 

[N-64] 

CLAY 
LN AS 

LN AS 
SILT 
+ 

. 0000 

LN FE LN TOC GT SAND SAND 

LN FE 
8877 

+ 
0000 

LN TOC + 
0000 

+ 
0009 

+ 
0000 

GT SAND 
2410 

+ 
0972 

+ 
9333 

+ 
. 0000 

SAND 
1780 0000 0000 .0001 

+ 
0000 

CLAY 

SILT 

+ • 
,0025 

+ 
0362 

+ 
0000 

+ 
0001 

+ 
0000 

+ 
0 0 0 2  

.6194 

. 1709 

0000 

0000 

+ 
0000 

+ 
0000 

+ 
. 0000 

STRENGTH OF SIGNIFICANT \alpha < 0.051 CORRELATIONS 

RELATIVE MAGNITUDE: CLAY*TOC > CLAY*FE > CLAY*AS 
CORRELATION COEFFICIENT: 0.62 >0.48 >0.37 

RELATIVE MAGNITUDE: SILT*FE > SILT*TOC > SILT*AS 
CORRELATION COEFFICIENT: 0.47 >0.45 >0.26 

RELATIVE MAGNITUDE: SAND*FE > SAND*TOC 
CORRELATION COEFFICIENT: /-0.58/ > /-0.49/ 

WHERE: / / INDICATES ABSOLUTE VALUE 

RELATIVE MAGNITUDE: AS*TOC > FE*TOC 
CORRELATION COEFFICIENT: 0.61 >0.40 

1 MATRIX CELL ENTRIES: 
TOP LINE - DIRECTION OF CORRELATION 
BOTTOM LINE = ALPHA LEVEL OF SIGNIFICANCE OF CORRELATION 

[-1.0 < ALPHA < 1.0] 
FOR EXAMPLE, THE DIRECTION OF THE CORRELATION OF LN 
ARSENIC ON LN ARSENIC IS POSITIVE. THE ALPHA LEVEL OF 
SIGNIFICANCE IS 0.0000; IE, THERE IS A PERFECT 1:1 
RELATIONSHIP 

8545b 



Sand exhibited statistically negative correlations with 
each of the other three grainsize classes. 
Clay and silt correlated positively [at: 0.00 < alpha < 
0.05]. F 

Separate analysis of sediment samples downstream of the Vichem 
T1^? resulted in slightly different relationships [Exhibit 
zZz, r . y an<^ san(3 still correlated positively with As, Fe and 
TOC [with the clay relationship being stronger]. Sand 
corrected negatively with all three of the chemical parameters 
[including As], However, overall the contaminated sediment 
samples, the relationship between As*TOC and Fe*TOC were 
stronger and there was a significant relationship between As*Fe. 
3. Draftsman Plot 

Exhibit J-3 graphically displays the outstanding features of the 
correlation matrix from the subset of Blackwater Branch sediment 
samples downstream from the Vichem Site. The display plots 
those vanates exhibiting the strongest inter-relationships 
observed: clay and sand vs In arsenic, In iron and In TOC. 
Discussion 

Data trends apparent in Exhibits J-l through J-3 are consistent 
with documented arsenic chemistry [Section 5.1]. That is 
arsenic correlates positively with factors governing its 
absorption to sediment particles, specifically: TOC, iron and 
clay/silt. The positive association with iron is associated 
with ferric hydroxide matrices. The correlation with silt and 
clay fractions of the grainsize analysis is attributable to the 
increased surface area associated with these fractions. The 
increased surface area provides additional sites for organic 
carbon and ferric hydroxide absorption which, in turn, absorb arsenic. 

Sand and/or greater than sand represent the remainder of the 
grainsize partitions. Relative to clay and silt, sand fractions 
have relatively low surface area per unit mass. Negative 
correlations between these grainsize fractions with both TOC and 
iron are expected and, consequently, negative correlations with 
arsenic, as observed. 

UPPER MAURICE RTVER 

Results 

!• Distribution Evaluation 

Distributions of chemical and grainsize parameters were 
comparable to those observed in the data from the Blackwater 
Branch. Log transforms of the chemical data and raw percent 
composition per grainsize class were used throughout the 
analyses of the upper Maurice River data. 
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EXHIBIT J-2 
BLACKWATER BRANCH [DOWNSTREAM OF VICHEM SITE]: CORRELATION MATRIX 1 

[N = 21] 

CLAY 
LN AS 

LN FE 

LN TOC 

GT SAND 

SAND 

CLAY 

SILT 

LN AS 
SILT 

+ 
.0000 

+ 
.0100 

+ 
. 0000 

+ 
. 7113 

. 0065 

+ 
. 0008 

+ 
. 0315 

LN FE LN TOC 

+ 
. 0000 

+ 
. 0083 

+ 
. 3368 

. 0045 

+ 
. 0046 

+ 
,0280 

+ 
.0000 

+ 
. 1539 

+ 
.0003 

+ 
, 0290 

+ 
0000 

,0004 .0897 

+ 
.9967 

.4671 

GT SAND 

+ 
. 0000 

.0000 

.0000 

+ 
. 0000 

+ 
.0000 

SAND 

+ 
. 0000 

STRENGTH OF SIGNIFICANT falpha < 0.051 CORRELATIONS 

RELATIVE MAGNITUDE: CLAY*TOC > CLAY*AS > CLAY*FE 
CORRELATION COEFFICIENT: 0.71 >0.68 > 0.59 

RELATIVE MAGNITUDE: SILT*FE 
CORRELATION COEFFICIENT: 0.48 SILT*TOC > SILT*AS 

0.48 > 0.47 
RELATIVE MAGNITUDE: SAND*TOC > SAND*FE > SAND*AS 
CORRELATION COEFFICIENT: /-0.70/ > /-0.60/ >/-0.57/ 

WHERE: / / INDICATES ABSOLUTE VALUE 
RELATIVE MAGNITUDE: AS*TOC 
CORRELATION COEFFICIENT: 0.83 > FE*TOC 

> 0.56 
> AS*FE 
> 0. 55 

MATRIX CELL ENTRIES: 
TOP LINE = DIRECTION OF CORRELATION 
BOTTOM LINE - ALPHA LEVEL OF SIGNIFICANCE OF CORRELATION 

[-1.0 < ALPHA < 1.0] 
™E DIRECTI0N 0F THE CORRELATION OF LN 
ARSENIC IS POSITIVE. THE ALPHA LEVEL OF 

SIGNIFICANCE IS 0.0000; IE, THERE IS A PERFECT 1-1 RELATIONSHIP i.i 
VA 
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2• Correlation Matrix 

presents the direction of correlation [+ vs -1 and 
ihich tph- nniri, as;°ciated "ith the correlation coefficient at which the null hypothesis can be rejected. 

Significant correlations of specific chemicals with specific 
grainsize classes are as follows: 

The class 'greater than sfand' correlated negatively with In 
TOC and positively with In arsenic. The relationship was 
stronger between > sand and In TOC. 

Sand correlated negatively with both In As and In Fe* the 
relationship with arsenic being negligibly stronger. 

Clay and silt both correlated positively with all three 
chemical parameters: In As, In Fe and In TOC. The 
relative magnitude of the relationships was stronger with 

°Ver J*11 ^ref parameters. Within a grainsize, the 
relative strength of the correlations was similar for clay 
and silt: In TOC > In FE > In As. 

the chemical parameters exhibited strong 
positive correlations across all three possible pairings. The 
^ A *ye stren9th [independent of grainsize class was: 
In As * In Fe > In Fe*ln TOC > In As*ln TOC. 

The following correlations between grainsize classes 
[0oH'^phaV^os"1 parametets were statistically significant 

Sand correlated negatively with all other grainsize 
classes. Clay and silt were significantly correlated. 

fr°T the upper Maurice River includes both river 
samples and samples from tributaries feeding the river. The 
relationships described above for the entire data ePf 
corresponded to the results from a secondary analysis, "deUmitId 

ror v,er sediment samples. The directions of significant 
^ H^10nS r16 consistent both the entire data set aid 

?î a f uu containfng only river samples. However the strength of the relationships increased with removal of the 
uncontammated tributary samples. tne 

3: Draftsman Plot 

Exhibits J-5 displays the draftsman plots for the ln-transformed 
llln1!9 tiPaHrameterS- 3gainSt Clay* Clay is displayed [rather 
the USe<-lt exhlblted the stronger relationships with the chemical parameters overall. 
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EXHIBIT J—4 
UPPER MAURICE RIVER: CORRELATION MATRIX 1 

[N=14 0] 

CLAY 
LN AS 

LN FE 

LN TOC 

GT SAND 

SAND 

CLAY 

SILT 

LN AS 
SILT 

+ 
.0000 

+ 
. 0000 

+ 
. 0085 

' + 

.0115 

. 0001 

+ 
. 0001 

+ 
0007 

LN FE LN TOC 

+ 
0000 

GT SAND 

+ 
0000 

+ 
0686 

. 0001 

+ 
. 0000 

+ 
0000 

+ 
0000 

. 0017 

+ 
. 6162 

+ 
, 0000 

+ 
0000 

+ 
0000 

. 0000 

+ 
6977 

8636 

+ 
0000 

0004 

0022 

+ 
. 0000 

+ 
0000 

STRENGTH QF SIGNIFICANT [alpha < 0.051 CQRRRT.ATTONg 

RELATIVE MAGNITUDE: CLAY*TOC 
CORRELATION COEFFICIENT: 0.55 

RELATIVE MAGNITUDE: SILT*TOC 
CORRELATION COEFFICIENT: 0.46 

RELATIVE MAGNITUDE: SAND*AS 
CORRELATION COEFFICIENT: /-0.33/ 

> CLAY*FE 
> 0.44 

> SILT*FE 
> 0.41 

> SAND*FE 
> /-0.32/ 

> CLAY*AS 
> 0.32 

> SILT*AS 
> 0.28 

> TOC*FE 
> 0.40 

> AS*TOC 
> 0.22 

SAND 

+ -
0000 

WHERE: / / INDICATES ABSOLUTE VALUE 
RELATIVE MAGNITUDE: GT SAND*TOC > GT SAND*AS 
CORRELATION COEFFICIENT: /-0.26/ > 0.21 

WHERE: / / INDICATES ABSOLUTE VALUE 
RELATIVE MAGNITUDE: AS*FE 
CORRELATION COEFFICIENT: 0.69 

1 MATRIX CELL ENTRIES: 
TOP LINE = DIRECTION OF CORRELATION 
BOTTOM LINE = ALPHA LEVEL OF SIGNIFICANCE OF CORRELATIOI 

[-1.0 < ALPHA <1.0] 
ARSENTfwfwLÊ  M TiiDCE.MTI/?ECTI0N °F ™E CORRELATION OF SJLMPP TC n IC IS POSITIVE • THE ALPHA LEVEL 
rSSp °-0000; 1e' there is a perfect 

8545b 
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Discussion 

Maurice 3River^e^iibitedVS(^hemistry Sf 
sediment samples downstream of the vichem Site Mi r-h'"' 
parameters were positively correlated to ciay and snf1 

than sand V ^ ne9"ively or ambivalently to the greaJer than sand fraction. However, the relative «?frennfh tu 
chemical relationships [As*Fe, As*TOC Fp*Tnn H-iff • 
two stretches. During Ebascô s RIinvestigationa he, l" 
which was located just downstreamofs?"i?n' ER-4™ ft1" 
Blackwater Branch was removed. The dam had created a swamn 
[ u p s t r e a m  o f  t h e  d a m ]  w h i c h  s u p p o r t e d  s u b s t a n t i a l " ?  
activity, probably resulting in elevated concentrations^of'TSC 
The comparatively weaker relationship of both As and Fe to Tor 
below the Blackwater Branch and upper Maurice Rivpr rnnfi 
could be the result of TOC dilution'^, 

LOWER MAURICE RIVER 

Results 

1• Distribution Evaluation 
•soStTOlitlS2have£dthaesattha0air0'? the'1°Mer ""urice River were not 
Blackwaier Branch; none of a numbed" , and .the 
effectively normalized the data In fact the transformations 

Si£iU.!S-„S grainsize ̂ â L̂̂  
?n̂ l7rranCd°/Uord to the t0 tth6 decreased "umber of6 obs"vati"s 
iegimi ia„Th°eriow°er r^er. heter°<>eneity of the salinity 

Correlation Matriv 

.^terogeneity- of the chemical and grainsize class 
thi cô laS6 ofedanhat ''J® "̂ionships ̂  be maskld 

instance if tie u • e 5an,ples from the lower Maurice. For 

correlation mat^^re f is "l^bit 
JhethSniCo°nrrê °nd̂  « 

0£ ~ da"ta 
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withheFfUllandataTOC '""s6,,5' °"1?r Sand correlated [negatively] 

lower rea ches o f *  t h e  l o w e f ' " M a u f i c ^ ^ v e r T ' ^ s i g n ^ C l i  
VXZVISI -ZZ and clay [negative] and 

3: Draftsman Plots 

Exhibit J-9 displays the draftsman plots for the saline sPdi^f 
samples: In-transformed As, Fe and TOC vs clay and greater than 

Discussion 

the SiM da?aanseti0nand0r relati°nships as exhibited in «  r u n  aa t a  s e t  a n d  t h e  t w o  p a r t i t i o n e d  d a t a  

rola, and n=8 for saline samples], the observed 
relationships could be spurious or the result nf nJJEf * ? 
transport processes rather than chemical absorption. niC3 

8545b 8 



EXHIBIT J-6 
LOWER MAURICE RIVER: CORRELATION MATRIX 1 

[N=16] 

CLAY 
LN AS 

LN FE 

LN TOC 

GT SAND 

SAND 

CLAY 

SILT 

LN AS 
SILT 

+ 
.0000 

+ 
.2905 

+ 
.3490 

+ 
.2364 

+ 
. 5704 

LN FE LN TOC GT SAND SAND 

+' 
, 0000 

+ 
,4823 

+ 
0681 

0062 

.3023 .0691 

.7969 .4532 

+ . 
,0000 

+ 
0641 

,0151 

• + 
1502 

6464 

+ 
0000 

.0027 

+ 
.4627 

.2520 

+ 
0000 

0038 

0594 

+ 
.0000 

+ 
.0928 

+ 
0000 

STRENGTH OF SIGNIFICANT \alpha < 0.051 CORRELATIONS 

RELATIVE MAGNITUDE: SAND*FE > SAND*TOC 
CORRELATION COEFFICIENT: /-0.65/ > /-0.57/ 

WHERE: / / INDICATES ABSOLUTE VALUE 

MATRIX CELL ENTRIES: 
TOP LINE = DIRECTION OF CORRELATION 
BOTTOM LINE - ALPHA LEVEL OF SIGNIFICANCE OF CORRELATION 

[-1.0 < ALPHA < 1.0] 
FOR EXAMPLE, THE DIRECTION OF THE CORRELATION OF LN 
ARSENIC ON LN ARSENIC IS POSITIVE. THE ALPHA LEVEL OF 
SIGNIFICANCE IS 0.0000; IE, THERE IS A PERFECT 1*1 
RELATIONSHIP 

C 
\-A 

? 
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EXHIBIT J-7 
LOWER MAURICE RIVER [FRESH WATER]: 

[N=9] 

CLAY 
LN AS 

LN FE 

LN TOC 

GT SAND 

SAND 

CLAY 

SILT 

LN AS 
SILT 

+ 
.0000 

+ 
.2073 

+ 
. 1661 

+ 
. 0396 

.9037 

+ 
. 8346 

6163 

LN FE LN TOC 

+ 
.0000 

+ 
.9621 

+ 
2121 

. 1473 

+ 
. 1329 

+ 
2154 

+ 
, 0000 

+ 
1056 

.3651 

+ 
. 6527 

+ 
,7301 

CORRELATION MATRIX 1 

GT SAND 

+ 
. 0000 

. 1882 

+ 
.2897 

+ 
. 5678 

+ 
.0000 

. 0070 

.0004 

+ 
.0000 

+ 
. 0243 

+ 
. 0000 

STRENGTH QF SIGNIFICANT falpha < 0-Q51 CORRELATIONS 

THE SINGLE STATISTICALLY SIGNIFICANT RELATIONSHIP GRAINSIZE*CHEMICAL PARAMETER IS: RELATIONSHIP 
LN AS*GREATER THAN SAND 
CORRELATION COEFFICIENT: 0.73 

BETWEEN 

1 MATRIX CELL ENTRIES: 
TOP LINE = DIRECTION OF CORRELATION 
BOTTOM LINE = ALPHA LEVEL OF SIGNIFICANCE OF CORRELATION 

[-1.0 < ALPHA < 1.0] 
IRSEN^M?SEPOSHTTTSIREC^I°N °F ™E COLLATION OF LN ARSENIC ON LN 
ARSENIC IS POSITIVE. THE ALPHA LEVEL OF SIGNIFICANCE IS 0 nnnn • IE/ THERE IS A PERFECT 1:1 RELATIONSHIP *lfaNIFICANCE IS 0.0000, 
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EXHIBIT J-8 
LOWER MAURICE RIVER [SALINE]: CORRELATION MATRIX 1 

[N-8] 

CLAY 
LN AS 

LN FE 

LN TOC 

GT SAND 

SAND 

CLAY 

SILT 

LN AS 
SILT 

+ • 
.0000 

• + 

. 0886 

+ 
. 9479 

+ 
. 0479 

. 1560 

,0166 

LN FE 

+ 
. 0000 

. 5863 

+ 
.5851 

+ 
.9746 

+ 
. 0000 

. + 
. 5531 

+ 
.9926 

.1316 .4210 

+ 
.0000 

.0111 

.0154 

GT SAND 

+ 
.0000 

+ 
.2869 

+ 
.1351 .1980 .7981 .2520 .0020 

STRENGTH QF SIGNIFICANT I alpha < 0.051 CORRELATIONS 

RELATIVE MAGNITUDE: CLAY*AS > SAND*AS 
CORRELATION COEFFICIENT: /-0.80/ > 0.71 

WHERE: / / INDICATES ABSOLUTE VALUE 

+ 
.0000 

+ 
,0322 

SAND 

+ 
0000 

MATRIX CELL ENTRIES: 
TOP LINE = DIRECTION OF CORRELATION 
BOTTOM LINE = ALPHA LEVEL OF SIGNIFICANCE OF CORRELATION 

[ - 1 . 0  <  A L P H A  <  1 . 0 ]  
T2^itmXAMPLE' ™E direction OF THE CORRELATION OF LN ARSENIC ON LN 

?̂ REISISPT PTP»VPÊ   ̂ALPHA """"-"or SIGNIFICANCE IS 0.0000; 
I E ,  T H E R E  I S  A  P E R F E C T  1 : 1  R E L A T I O N S H I P  
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APPENDIX K 
CITY OF MILLVILLE AND VINELAND 

PUBLIC WATER SUPPLY ANALYSES 



S U M N E R  F  
D i F C C T C -

C O M  M  I S S i C  N E  R S  
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-  v  ' - ' B - i i  A  «•  '  A •  * .  *  

t 1: L h U 

C H E S T E R  M .  G O O D W I N ,  I I I  
D I R E C T O R  O F  R sV I N U B  A N O  F I N A N C E  

R O B E R T  J .  S H A N N O N  
DI R E C T O R  O '  PA R K S  A N O  P U B L I C  P R O P E R T Y  

E M I L  L .  V A N  H O O K  
D I R E C T O R  O F  P U B L I C  S A F E T Y  

D  A  L E  L .  F I N C H  
DI R E C T O R  O F  PU B L I C  WO R K S  

CITY OF MILLVILLE 
NEW JERSEY 

M A I L I N G  A D D R E S S :  P .  O .  B o x  6 0 9  

M I L L V I L L E ,  N E W  J E R S E Y  0 8 3 3 2  

T E L E P H O N E :  ( 6 0 9 )  8 2 5 - 7 0 0 0  
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II 

T 
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O F F I C E R S  
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EC O N O M I C  D E V E L O P M E N T  

August. 24, 1988 

Dear Paula: 

PJea!e o6?? me 3ny and aU findinSs pertaining to your examination 
of the Millville Airport. 

Thank 

Jack C. Harris 
Water Superintendent 
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>;r 

-.3-, C.' i v" C*\ f V i > - 1 -1 (a •  ̂ '• L 

>' D k,t:1 lg°i 
-,YS D= o_iil_C£ J. i£9 
Pic-.* N1 c T":6 •? 

C V \\'l IL.U O \L-U ' 
Kj o m 2-

sorstory ID? O L H 3 J 

rotator.' Name -3fcg.sw |<T^T'/ 

•.orator a: which sample collected: , 
o-~rQ si î >  ̂̂ , - - ; e c c  p  ;r - r - \  

Collection Dste ^ / I ^ / T P 
rnpieType: .. P 

T 

c -

. '_l V > '-t- — 
if" • '3 ̂   ̂̂  ̂ 

Collected by rr>  ̂ î /AT\̂ 2- Dtl"5! 
Ar.sivced by Sx?w Trt j <Cs ?.< .<•»y 

j Contaminant ID and Name 
Analvsis Results Analysis 

Method A 
Analysis 
Date j Contaminant ID and Name Sicn ( < / - )  mg/i f 

( SPi/,', 
Analysis 
Method A 

Analysis 
Date 

1 T9C5 - Color • < 1 0  0
 i •i i 

^
 1 

\ tr 1 oo
 

Cv
> 

! 1055 - Zinc ' o • o i "ZS°M 4 - 2.9 

1 1520 - Odor L. 1 "4- /6-<ff 
| 2905 - A3S/L.A.S. (L <Z> . O 1 H i ^ ' l  4- /?-?/ 
• 1017 - Chloride 11 3 i r - 3  

i 
• -•
j i "O
 

j .1022 - Copper o  • 1" iT Ho • \ /  , ? c  p'-" ^ - V t 
; 1915 - Hardness (as CaC'Os ) Z3 1 I o 2 1 1

7
 

"V
 

1 
' 

i 10 2 S - Iron C .11 ' !!(=• 1 (s-laX' £'? 
j 1052 - Manganese o • o I X H 3 • 1 4 ̂-?T 

1C 5 5 - Sulfate 1- o 3 ? r- v ic - n~ $•? 
1930 - Total Dissolved Solids 34 I  L o  • \ C  - 1 3  -  ̂  
1910 - Corrosivity (LX) — H -  S  gvy ca'U/KLATC>P| —-

1925 - pH S • o 1 if 0 . \ 0, - ) £ - F f 

1929 - Alkalinity (as CaC03 ) l b  3 • \ k> - i £- tr# 
Temperature 

.. 

u  s •7L C - I T - o  1  4-C- ?5 
TDererm:.nations m ?pm (rng/1) except color (CU), odor (TON), corrosivity, 
pH, and temperature(e F) 

V> 

Form prepared by: _Owner/Operator or ^ Laboratory ^ 

SjF^E (^OBC^ItS X  ̂(£» fr j- / 'f / ̂  ̂  c 
Print Name 

(oO*\ Signature of Representative Date 

i 
Phone Number O 

<T 
•NO"1"!. See reverse sids for sample type key. 



-  M  V 
!-N fi ¥ o 

cl ' t-L t T3 0 3V.'S !Di_0_ J 0_ _C _0 * pC,; 

W> V L-U vJ vul. • 
hJ 2 ,t Q tl 3 2^ 

Lanoratcry ID- O 4 4 3 J 

La be rat cry Name J fcg_s.w 

*0 zzzv .z r ,  a; .•.neb sampie collared: 
•..".re;; u linoufl r~t>ov 3 0 i 
;-v fV; \ J-(--v ' 

iIicC*ic-r. * j c . \ z  & c? . £ • 
Sample Type: 

V V  r~ f? on ̂ 
Collected bv £0"iT> <*7 ATw-lvi'Lli. v-bin 
Analvaec bv S o . J> t rs. <; c v *71 s-. ,-c-

! Contaminant' ID and Name 
A n a 1 v; 
S ic n 
('</-) 

is Results 
mg/i ^ 
fPP^f 

Analysis 
Method a 

A n a: y s: s 
^ — • — u c . c 

; 19Co - Color 0
 1 1 .1 

0
 

C- \ V 1 

; 1095 - Zinc e -e \ "2- S °1 • 1 . ! L ' 2- ? -c i " 

i 1920 - Odor c. \ 3 c ?  j (, - i L  - r e  
! 2905 - A3S/L.A.S. A  '  « . • £ > >  1  M  i J .  1 I  Q  .  , 2 - t f  

r  " •  7 — r'r."i o*"' cs * • 1  3  ir - 3  
1022 - Copper O ,c 2> lie • | u  - ic -  r ?  
1916 - Hardness j2; CaCOi ) Z °1 1 3 c -2 L  -  i  i -  t r  

1 1 0 2 5  -  I r o n  • 
i c Hi ?- 1G • I 
i 102 2 - -Man cane se 0 -o 3 14 3-1 ! 6 ZH-Vr • 
! 1055 - Sulfate 1 3 3 ? r- 4 U - i.-' 

1 9 3 0  -  T o t a l  D i s s o l v e d  S o l i d s  k 0 / 4 £2 • \  i  C- 1  T- : 
j 1910 - Corresivity (Li) \ ' 5 

1 
£.<=• '-C _aD~-)j —-

1925 - pH 9-. 1 1 i'o . 1 j - : 4 - rr ; 
1929 . - Alkalinity (&s CaCOj ) 

H z  3 |f5 . \ k - i ci" 
Temperature 

" (0 s I  " T o  1  
'Determinations m p?m(mg/l) except color (CU )f odor(TON), corrc-sivity, 
pK, and temperature (® F) 

Form prepared by: Owner/Operator or Laboratory 

STEOE fiosCflTS i l  Pft OW— 
Print Name 

( ) 

Signature of Representative 
~ HZ,0 ̂  

c 
H 

a* jLL ' ' c 
Date 

Phone Number 

NOTE. See reverse sice for sample type key. 

V 
£ 
7 

C \ 



' >; r' 

- - r c 

, 'Tv r 
9 6 

(VltLL^il-L IA/AK9 
f e c x U ]  

PWS IDP _0_ _l_ _0_ _C'_0_ _i_ 
Pian: Nam; -

\\A vl-WJ' .aocratcrv li_~ O 4 4 
KJ 0 ̂*33_2̂ - LSDcrsicry Name 3o^ry, J) fc g.s w 

Lcsr.ior. a; v/nir:^ sampie coiiectez: 

. " T P ^ C  

!, i;V 

IL^V 

y'v-i t u-i v11 , T̂ -

7̂ H <. A/T 
„  n r  — i • .  —  c . :  £P A f 

jl 

SarnpieType: 
Collected bv- 1 WO»I>-L fc. 
Analyzed bv -S.Q . J1 <."- 5 < / j <  s ~ ,  

^ 7\ f<- 0 ̂ ̂ \ • 

! • CO Pit 0; • i i Oj c  Pi 1 end heiiic 
1 

Anaivsis Results Analysis 
Method P 

A r. s! y s :.s 

L C i C  ! • CO Pit 0; • i i Oj c  Pi 1 end heiiic 
1 

S ic n 
( < / - " >  

mg/l ^ 
f P P Kit 

Analysis 
Method P 

A r. s! y s :.s 

L C i C  

|  19 C 5  -  C o l o r  1 O 1 1 /-̂  n I ! _ 1 •, - y r n 0 • <. <, 1 ~ 
! 1095 - Zinc L | C C \ "b S °i • i 9  - 2 . 9  - 9 9  

j " O 2 0  - Odor ^  I W - / 6 - 9 F  

2905 - A3S/L.A.S. Z. CO 1  M  xS* -  I £ -  /? -£ ' /  
1  1 0 * 7  - Chloride "? • t 3 i r .  V  /?-? F  

1 1022 - Copper C • 0 (3 7 7 5  • 1 ^ -  2  t 

1916 - Hardness (asCaCOi ) 1  3 4  11 0  -2 |  L - it '  E x *  

j 1028 Iron •: O < 3  7. -'\ 

| 1032 - Manganese o ' - o \  1 H 3 4  c - i H - v r  

| 1055 - Sulfate 1 7 —  3  4' 1 i c - n . v r  

1930 - Total Dissolved Solids . 1  C o ' -  \  C - i t -

1910 - Corrosivity ( L X )  
IS 

9 2  • J S '̂ 

1925 - pH k  -1 1 if 0 . \ 
• 1929 . - Alkalinity (as CaC03 ) 

7- l 3  10 • \  lc ' \ &~ S & 

Temperature ( 0  \  n - o  .1 *5 
*Determinations in p?m(mg/l) except 

Lna temperature(c F) 
color ( C*J )f odor (TON ) , corrosivity, 

f- 1 

Form prepared by: Owner/Operator or La-boratory ^ 

STEO£ (2o&CjcT5 d_/2L/M 
Print Name Signature of Representative Dare 

'f 7 i^rr - 4io^ 
Phone Number 

NO" • S«s reverse side for tarr.ple type key. 

T 
r 

£ 



N --BGA-N. 1 CLLCd ZAL ANALYSIS INPUT FORM 

(T 'T -f V» LL t (VATIC-

f. C . 3cs kc-*) 
UN 

°!an: Name 

N  \ i - — v  i - -  F  
y II_*TT 

1±L * c 2 l_ 
.aboratory Name ^0uT~H Q L I  

_ocaiion a! which samcie cciieciec: 

Access »0 4 i c-'^bc c d---1"7 
^ .  zwD s  

rv. \ — ••- A •> c 
ntv Cq) r^;Hfu /i*) 

O 
Collection Date (L / ^ ̂  

=mpie i ype: D 
Collected by A* I » 
Analyzed by 3c ̂ J nh uy 1 t i I / /V, 

i uoi»iofTiiHent iD cnc Nciiic 
i 

Anaivs 
Sign 
'.<) 

sis Results 
mg/l 
(PPKil 

Analysis 
Method s 

Ana! y s i s 
Date 

j 1005 - Arsenic c~ C -oo 5" 2-O'L .? L • \c.SX i 
j 1010 - Barium £- C • \ 

— ( 
2 o ? . |  !  4 ,  . - 1 = 1 -  g - r  !  

! - 1015 - Cadmium i o -oc 1 2-1 3.-2. | ; 
' 10 20 - Cnromium j A O • o < 2-1 ? • 2. Ic.-vr.u; 
j 1025 - Fluoride 

° • \ °  1 2 W d • 2 \ L - ] 
| .1030 - Lead u O-oojT 11 cj , 7̂  ! /_ T ̂  . r s 

j 1 0 3 5  -  M e r c u r y  c. • 5«jr 2 3 b" • 1 ! 7- - 1 - Jr S 1 
j lC'rtO - Nitrate (as N) I- ? 3 ^ 3 . 3  L - / / - J: 7 ! 1045 - Selenium C- 0 • O c-f 2 7-0-2- L - \ c- hi ! 1050 - Silver L O • Ot 1 2-3 2 • 2 

V A ° 
(,-ic-ir i 

1052 - Sodium zT 4 2  7  3 . 1  

roon pre JCI ed by: CUmer/Operator or j^_LaJboratoiry 
vSteuS: £c)fr<e.T5 ^ c^?x ̂  (<? ?- / 9 / 9 Ic 

Print Name Signature of Representative Date 
(fe o ̂  W s" i" - H "Z- c ̂  
Phone £ 

Note: See reverse side for analysis methods and sample tvoe kev. ^ 

O 



IN ORGAN I •: A N r  •FcIS IN.-FT FORK 

- N C • • i T I ^ w 
3 c c 

A (/Hiu.»/iLti lyJfi.TlCi- [)i r] 
P. O ' .  SO N  

N\ <-V I U.J 

?WS ID* _G 

r Ian: i\'£rn£_ 

l_ ̂ _A—' i a t C f"\ ! Orr 

n r- O IN 

oration a; wnic.n sample collected: 

.lip C X 3 C 2  

-.CC.'rSS • e & \j i H, s C- ' • (_l*J t\ £ At c ̂  /̂ tOL 

tuntv 

pr~\ \'— '» *»'— c 
C. o iv ̂  n.«—y\ O 

) 
Labc. aiory Nams *3 C/ o \ t~x 

Collection Date 

Sample Type: 

I i /C. 

D 
Collect ed by /vi i i-t-v > i_l 6 w A T s <u 0 E- .* 
Analyzed by !>o crv\ Ĵ .a Tj. -,T, /-v 

contaminant ID and Name Sign 
( < )  

ffig/l tppv)\ 
Analysis Analysis 
M e t h o d  #  D a t e  

1005 - Arsenic g~ c . o c f  Z o ' f e . P  6  • * c . 8 1  j 
1 1010 - Barium j & • 1 I T-o 8 • I 1 4. -tV ft* j 
! 1015 - Cadmium O  - O O  1 1  2 I 3 . . 1  

1 U 2 U  -  C n r o m i u m  ^  
O • o J 2.1 ?• 2. L - T C • % J I 1 1025 - Fluoride c • c 9 2, vJ n . ? 

j .1030 - Lead ' j -f.clfX'l 2. 3 9 . 2- i - r _ r > 
i 1035 - Mercury g~ C'C'OcW • .1 t- 1 .  ff ! 
i '  1 U 4 U  -  N i t r a t e  ( a s  N) 1 • o 3 ̂ 5 • 3 L ~ £ ft i' 104o - Selenium L O ' 0 o _i ZT-o • 2-' | / ic-^ ! 1050 - Silver z_ O • o 1 2-T- Z. • 2_ 1 L - \ c . /r i 1052 - Sodium 

• 5• l 2-7 5.1 

F o m  p r e p a r e d  b y :  C v n e r / O p e r a t o r  o r  )( Laboratory 
vST^ot (ZofrtZ, T5 CVl 

Print Name 
/^c S-x 4 s'i'* 

Z2-,  ̂
Signature of Representative 

Tf- I ̂  ! s-g 
Date 

r.none £ 

Note: See reverse side for analysis methods and sample type key. 

C 
•VA 

•csT 



-N ORG AN I C CHZK: CAL AKALYSIS If,*? *JT FORM 

tV.RRG- i)cr] 
< •  - £>£• £ 6. c ̂  

iY 

PWS !D# _C 

Pia.nl Name 
IN 

\ 1 —v" , \ 

-ccation a' which sample coiiectec: 
-caress pn \ ?>"! u NJ is 0 

ZiC G y 5 C 2 

1  * T .  

Omu-J\u.E 
ntv C u 

Contaminant ID anc Name 

Laboraicrv ID# _b_ i 5 ! 
Laboratory Name -StSuTH Tc"i7, ki' 
Collection Date ^ / I & t 
SampieTyoe: D 

Coiiected by rvt i U L  F I/V At^cl [)Ep*f 
Analyzed by T̂ . s.77 

!• Ar.aivsis Results 

For™ prepared by: Owner/Operator or ^-Laboratory 
S-rEot Q.cr>*tsi js/N^ (C,d.w^— 7 / ̂  7 yy <c 

Print Name 
>c ̂  4 i'y- H to ̂  

Signature of Representative Date 

Phone it 

Note: See reverse side for analysis methods and sample type key. 



RDFI Irving Ave . Milivilie Nj 08332 
MAILING: P.O. Box 360. Bndgeton New Jersey 08302 (603) 455-420-

SAMPLE LOCATION. Neighbcrhocc Cent 
• oouth 2nd. Street 
Millviile 

BLOCK; 
/ 

Millviile Waxer Dent 
CLIENT: P.O. Bo>: 60 9 

Millviile NJ 08332 

0 ' / 11 / 8 8 
.er 

NJ DEP. CERTIFICATION NO. 0643' 

RESULTS tN mg'! (porn* 
UNLESS CHERWiSE NOTED 

r = LESS THAN 
'NOT DETECTED! 

Cumberland Countv 
LOT : 

SAMPLE NUMBER 164 56-; 

TYPE City Water 

SAMPLED 6-16-88 

RECEIVED 6-16-88 

COLLECTED BY Client 

RESULT LIMIT 
NITRA i E. N 

IRON. Fe 

* MANGANESE. Mr 

pH. S.U. 

COLirORM BACTERIA '00 mi. 

MBAS (DETERGENTS) 

SULFATE. S0« 

CHLORIDE. CI 

TOTAL DISSOLVED SOLIDS 

FECAL COLIFORMS/100 ml. 

HARDNESS. CaC03 

COPPER. Cu 

COMMENTS: 

RESULT LIMIT 
1 . 8 

Water Treatment Systems 

10 

0 . 30 

0.05 

0 

0 . 50 

250 

250 

500 

1 . 0 

N/A 
PAID? SEE INVOICE: Mo. 

LEAD,Pb 

CHLORINE, CI 

SODIUM 

FLUORIDE 

ARSENIC 

SELENIUM 

CHROMIUM 

MERCURY 

SILVER 

BARIUM 

CADMIUM 

in use. 

INORGANICS 

<0.01 

<0.0005 

< 0 . 0 0 1  

<0 . 1 

<0.001 

VA 

LAB DIRECTOR 

^3 

r 



R l ' r i  i r v i n c  A v e . .  M i l i v i . ' i e .  N J  0 8 2 3 2  
MAILING: P.O. Box 36C. Bridgeton New Jersey 08302 (609; 455-4! 

SAMPLE LOCATION: Cecarvilie Ct 
Wneati on Ave. 
Miilville 

BLOCK: 
K -  v v - n  water Lett 

CLIENT: B.C. Box 60 9 
Millville 08332 

NJ DEP. CERTIFICATION NO. 06431 

UNLESS OTHERWISE NOTED 
< = LESS THAN 

(NOT DETECTED) 

07/11/88 

Cumberland County 
LOT: 

SAMPLE NUMBER 16458-2 

TYPE City Water 

SAMPLED 6-16-88 

RECEIVED 6-16-86 

COLLECTED BY Client 

RESULT LIMIT 
NITRATE, N 

IRON. Fe 

MANGANESE. Mn 

pH. S.U. 

COLIFORM BACTERIA'100 ml. 

MBAS (DETERGENTS) 

SULFATE. SO, 

CHLORIDE. CI 

TOTAL DISSOLVED SOLIDS 

FECAL COLIFORMS/100 ml. 

HARDNESS, CaC03 

COPPER, Cu 

COMMENTS: 

1 . 0 10 LEAD, PB 

0 3Q CHLORINE. CI 

0.05 SODIUM 

FLUORIDE 

ARSENIC 

SELENIUM 

CHROMIUM 
MERCURY 

0 

0 . 50 

250 

250 

500 

1 . 0 

SILVER 

BARIUM 

CADMIUM 

RESULT LIM 

< 0 . 0 0 5 0 . 

0. 09 

< 0 . u i 

<0.000! 

<0.001 

<0 . 1 

<0.001 

INORGANICS 

Water Treatment Systems N/'A 

PAIP? SEE INVOICE: Mo. 
in use 

LAB DIRECTOR 



-;D = • Irving Ave.. Miliviiie. NJ 08332 
MAILING: P.O. Box 360. Bndgeton New Jersey 08302 1609;. 455-4203 

SAMPLE LOCATION1: W. Sice Laund^m--*-
Fairtcn Rd. & RT. 4S 
Miliviiie 

BLOCK:• 

07/11/88 

Cumberland Countv 
LOT: 

;:j- - -N - i i. e Water Dept. 
C ^ l t N T '  i B o x  6 0  9  

Miliviiie 

N:TRATE.  N  

IRON. Fe 

MANGANESE. M--

PH S U. 

COLI^ORI /  SACTERIA  :0G ml. 

M3AS [DETERGENTS)  

SULFATE.  SO,  

CHLORIDE. CI 

TOTAL DISSOLVED SOLIDS 

FECAL COLIFORMS'100 ml. 

HARDNESS. CaCO, 

COPPER. Cu 

COMMENTS: 

NJ 08332 

NJ DEP. CERTIFICATION NO. 06431 

RESULTS IN mo'I ipDrr. 
'JN-ESS G'HERvviSE NOTED 

RESULT LIMIT 

4.2 10 

:LESS THAN 
(NOT DETECTED. 

LEAD.Pb 

SAMPLE NUMBER 16455-; 

TYPE City Water 

SAMPLED 6-16-88 

RECEIVED 6-16-86 

COLLECTED BY Client 

q 30 CHLORINE, CI 

U .  UD 

0 

0 . 50 

250 

250 

500 

SODIUM 

FLUORIDE 

ARSENIC 

SELENIUM 

CHROMIUM 

MERCURY 

SILVER 

BARIUM 
CADMIUM 

1 .0 

Wa = u,er treatment Systems N/A 
i n  u s e  

PAID? SEE INVOICE: Mo. 

INORGANICS 

RESULT LIMIT 

<0.005 0.05 

3 . £ 

<0.05 

<0.005 

<0 . 00-5 

<0.01 

<0.0005 

< 0 . 0 0 1  

< 0 . 1  

<0.001 

Yd 

§ 

LAB DIRECTOR 



u ;5 

Now Jersey Department of Environmental Protection 
Division of Water Resources - Bureau of Safe Drinking Water 

CN 029, Trenton. NJ. 08625 

INORGANIC CHEMICAL ANALYSTS INPUT FORM 

Name C l i i j  n j  '  V  i ' n e l a . r i  c l  
Address 3>3o lAjqlnu j- RcJ, 
City V l  h e l d n r l  
State 

pws id# j2 
Plant Name 

Zip 08*60 
Location at which sample collected: 
Address Y) Cir tone's -floy/si. 
City VibelniorJ 
County C(UiwhAv/a<nd 

Laboratory ID# & *4 4 1 
Laboratory Name ?• P Lei's k, 
Collection Date 5 / // / 

Sample Type: D 
Collected bv ART 
Analyzed by Lnhs 

\ 

Form prepared by: ___Owner/Operator or 
//ê ry fyz/r 

Print ItySi ! 

Phone # 

Hi r t t/_ 
Date 

Note: See reverse side for analysis methods and sample type key. 

uu 

m i "  
JAN 3 19® 

R. NOWAK 



Naw Jersey Department of Environmental Protection 
Division of Water Resources — Bureau of Safe Drinking Water 

CN 029, Trenton. NJ. 0862S 

INORGANIC CHEMICAL ANALYSIS INPUT FORM 

Name C liu nj V/m eland: 
A d d r e s s  3 { . T c J u Y U i t  f t r J  
City \J\ftp.' 
State aL4 zip 0 836b 

Location at which sample collected: 
Address IVnn t'^c, Scihoo! 
City \/1 lo eln i/irJ 
County Ct/ <n fta k/nyy? pi 

PWS id#_0_ _£l _L iL .2. .0 llfll 
Plant Name 

Laboratory ID#  ̂iL JjL _3_ 
Laboratory Name "Pt P LOJU'^IH^. 

Collection Date // /  ̂
Sample Type: J) ' 
Collected by a-b#~ uf̂  
Analyzed by 

Form prepared by: _Owner/Operator or 
'fik/ret** it,' My 

Print Stfarae 

ratory 

aboy') 
Phone # 

Signature of Representative 
"7 / / / n 

Date 

Note: See reverse side for analysis methods and sample type 
VA 

cr̂ ' 







DWR-OSS (12/87) 
DWR-BSDW-02 

New J«rs«y Department of Environmental Protection / j 

Division of Water Reeourcea — Bureau of Safe Drinking Water /C/ ' 
CN 029, Trenton. NJ. 08625 YlŜ to 

' '  ̂r*3 <5  ̂ S 
PERIODIC HAZARDOUS CONTAMINANT (A-pbo) analysis mPtiTVFQRM v -V 

c£M 

Name_ Clh i  <o-f- \/tme,lamrJ 
Address Uoimu.4- {2o( 
City __ 
State 

/I'InetacocJ 
zip 

Location at which sample collected: 
Address Bc^kaird X'YUCf.̂  
City \ft'tne IntArJ 
County. C-Uimhp s~> 

PWS ID# V _L J± 0_ Q 
Plant Name # 

Laboratory ID# -£L A Jt JL .i 
Laboratory Name_ =p»? U't int.. 

Collection Oate 4 l 12 t $2 
Sample Type: 2> 
CoUected bv ART Lotwhauok 
Analyzed bv P si p La Imr. 

2982 — Carbon Tetrachloride 

2981 — 1,1,1 • Trichloroethane 

2980 — 1.2 • Dichloroe thane 

2976 — Vinvl Chloride 

2964 — Methylene Chloride 

2990 — Benzene 

2989 — Chlorobenzene 

2401 — Total Oichtorpbenzanfts' 

2378 — 1,2,4 • Trichlorobenzene 

2977 — 1.1 . Dichloroethvlene 

2380 — cis -1.2 - Dichloroethylena 

2979 — trans-1.2 -Oichbroetl 

2955 — Total Xylenes* 

2383 — Total Polvchtorinated Biphenyls* 

2959 — Chlordane 

hote on the beck of this fotrn & detectable levels ere found. 

Form prepared by: __Owner/Operator or _2£.Laboratoiy 

f"S ̂  Mmp,e was coltec,e<i md analy»daccordance with by the New Jersey. Department of Environmental Protectjon from/ 

fffn rrt/reL*.,*^ 
ran Name<̂ / 

Protectjon fi •cation 

NOTE: See reverse side for analysis method numbers and sample type key. 

fZ, approved procedures established \-\ 
described above.  ̂

' J/j n  ̂
Date 



DtfR-085 (12/87) 
DWR-8SDM-02 New Jersey Department of Environmental Protection 

Olvieion of Water Resources — Bureau of Safe Drinking Water 
CN 029, Trenton. NJ. 08625 

PERIODIC HAZARDOUS CONTAMINANT fA-380) ANAI VSIS input' FORM! 

Name —of: l/> '\oe)oinrl 
A r̂ess UnJtnuf $?A 

City _ 
State 

j\ weland 
PWS ID# <2 6 / 4 o 
Plant Name 

ilq. an onse,c> 
Location at which sample collected: 

Address Puhklfr T)n^<a<, 

City Park t P4 47 

County Ca mho.,,  ̂

Laboratory ID# -2.Ji.-k JI 
Laboratory Name. T*? Ut>'» k f .  

Collection Date  ̂ / /_? / 8% 

Sample Type: 7)  

Collected by RPT Uohg_ba. UQ in 
Analyzed bv 4? <t -P Labi Ynr. 

2976 — Vinvl Chloride 

2964 — Methylene Chloride 

Benzene 

Chlorobenzene 

I Dichlorobenzenes* 

2376 — 1.2.4 - Trichlorobenzene 

2977 — 1.1 - Dichloroethvlene 

• Dlchloroethy 

• DjchtoroeU 

2955 — Total Xylenes  ̂

orinated 
Chlordane 

See note on the back of this form if detectable levels are found. 

Form prepared by: Owner/Operator or X Laboratory 'xzzzsx::ss ss sr~—-
ij/jj 

rotectipn fri 

.hriHwT 

NOTE: See reverse side for analysis method numbers and sample type key. 

V-\ 

Date £ 



'8* (12/87) 
.8-8SDW-02 01 Environmental Protaetion 

Division ol W«»8r Rwourw. - Bur.au ot Sal. Drinkinfl Water 
CN 029, Trenton, NJ. 08625 

5̂ r> T5gs-(: 
Name 

Address 

City —\AVieln I A  rl 
State M.J .  

m 

Location at which sample collected: 
Address Mavo Ri/Pfj 
c«y I/' inPtn^A i 

zip_Q£S£̂ 2 

County cuim bpi,laiar̂  

Contaminant ID and Name 

2984 — Tfichlornothylana 

2987 — Tetranhiproethviane 

2982 — Carfaon Tetrachlorkto 

2981 — i.i.i.Trichioroflthana 

2980 1 2 • Dichioroethane 

2976 — Vinyl ChlArirto 

2964 — Methylene Chloride 

2990 — Benzene 

2989 — Chlarobenzene 

2401 — Total n^htorobenzenaa 

2378 — 1.2.4 - Trichlorobenzene 

2977 — 1.1 - Pfchloroethylena 

2380 — els. 1 9. Dichloroeihylflno 

2979 - trans - 1.2 . Dlchlnm^hyu,.̂  

_2955_—^TotaOCjilenes* 

2383 — Total Polyehlorinated Binhenwie 
2959 — Chlordana 

* See note on 

Form prepared by: _Owner/Operator 

pws id# J2 J — O .  3 .  
Plant Name ' 

~ — — — — — — — —  

Laboratory ID# -2-Jt Jt _1 _1 
Laboratory Name_ _ ?f y ua-» IhCi 
Collection Date 4 / A7 f 9J? 
Sample Type: J) 

Collected by—art lsoinobonnin 
p Analyzed by V $P Lnb  ̂ .he. 1 Analysis Reem*. Sign I ug/i Analysis I ug/i | Method # Date I O,\oo go*. 2. v/($ju < I C.CIQ S0Z.2. 1 

< 1 Q. too SQ2.2. [ 
< 1 O.OIO So*. 2."| $ 1 0 1 N • 8>.Olo SV>Z. 2T| < [ O, loo goi., £| 

C.Oto goz. aTj 
< Q.too gpx.zT 

o .too &P2.2.T < 1 O. loO I Sol. 2. [ 0»O«K> 1 SV>2., 2. 1 
s I O.lOO g<>2. 2. T S Qtloo go*. 2, "l Tj O.tto So 2.2. 
<f 0,\OQ SO*. 2. "j 

Q,0&0 go8 r 
fl. 06 0 60S r 

or X.I ahon ratory 

b y K u r e s  e s a b " s h e d  

•c 
VA 

Print Name 

NOTE: 
Signature 

method numbers end sample type key. 

XjML 
bate ~ 

fif. 

V 



(12/87) 
/8DW-.02 mJSTJSP D«partm«nt of Environmental Protection Division of Water Resources - Bureau of Safe Drinking Water 

CN 029, Trenton, N J. 08625 

Name 

a° 0 83tn 
Location at which sample collected: 

Address U/»A/r>I i  

c"y vi'nelninri I 
County 

•v,u 

cP 

pwsio#j2 
Plant Name 

Laboratory ID# 

Laboratory Name_ PtP Lc4>'e Ikfa. 

Collection Date 4 / O / P/f 

Sample Type: X> 

Collected bv flr// LGIOCZ hough 
Analyzed bv P Lobe, /,nr 

Contaminant ID and Name 

2984 — Trichloroethylene 

2987 TetrachlomftthjHana 

2982 — Carbon Tetrachloride 

2981 1,1.1 . Trichloroethana 
_2980_~_i .2 • Dtehtorpethana 
2976 — Vinyl Chloride 

2964 — Methylene ChloririA 
2990 — Benzene 

2989 — Chlorobenzene 

2401 — Total Olchlofobenzenes* 

2378 — 1,2,4 - Trichlorobenzena 
2977 — 1,1 . Dichloroeth^iana^ 

2380 — ds -1,2 > Dichtomethyinna 

2979 — trans»1.2 • DlchtomA«hyuM 
2955 — Total Xylenes* 

2383 — Total Polychtorlnated air 

2959 — Chtordana 

><- wv IWfJU. 
Form prepared by: Owner/Operator or ^Laboratory 

hulhl̂ Jn81 f"S wa^sample was collected and analyzed in accorda 
 ̂ °f E l̂r°nmenta' Protection )rom the 

Print Name (j?- " ̂  _ LJ 
signature 

nom stownhsa.A*****,™,***,, .andsrwŵ .̂ 

1 Analysis Hasim. 1 
I Sign | ug/i i Analysis 
I 1 fPPB) [ Method * 

I 0, icq go*. 2. 
r<~ 1 c.ciq 502.° 2. 
r<~ J Q. loo S°2» 2, 
n< 1 0.010 I gO*. * , 

1 to.Plo 1 1 go*. 2:" 
< 1 | O. loo j go*# 2, 

1 O.OlP [ go*. * " 
<1 QstOO I go*.*" 

0.(00 | Sb*. 2. 
<i O. Xoo go 2, . * 

O.oyo go*. 2. ~ 
<7 Q«lOO f go*.* 
<7 Q.ioo | go*. * n 

"TT Q.fOO | So*.* 
<1 CAPO 1" go*.* 1 

O.ftgo 6og 
<rf 0.0$ o l" 60 & 

Analysis 
Date 

iffff 

ith approved procedures established 
>n described above. 

• Jjtt, ft . 
Date 

c, 
\-\ 



DHR-0B3 (12/87) 
OWR-BSDH-02 Nsw Jsrssy Department of Environmental Protection 

Division of Water Resources — Bureau of Safe Drinkind Water 
CN 029. Trenton. NJ. 08625 

PERIODIC HAZARDOUS C.nutamimamj fft-?p m 

Name 

Address. 

City 

State 

Cl+u of- Ui'melahnf LTU 
3?£re- eab4. un. intel- pd 
Vi'mpJamrJ 

PWS.ID#_0 
Plant Name_ 

jl r? Zip 0Q5£n 

Location at which sample collected: 

Address t>l jojnn h in srjonnj 
City Vi n eland ! 
County. M Cu.nmhe.rrLa.fo r-l 

Contaminant ID and Name 

Laboratory ID# 

Laboratory Name. Lock's lug,. 

Collection Date hi !Z i $8 
Sample Type: v 
Collected by. 

Analyzed by. 

art l.otncobclu<. h 
p lahnz, 

2984 — Trichloroethylene 

2987 — Tetrachloroethylene 

Carbon Tetrachloride 

Trlchlo methane 

2980 — 1.2 • Dlchloroethane 

2976 — Vinvl Chlorida 

2964 — Methylene Chloride 

2990 — Benzene 

2989 — Chlorobenzene 

2401 — Total Dlchlorobenzenes* 

2378 — 1,2.4 • Trichtorobertzene 

2977 — 1.1 - Dichloroethvlene 
2380 — els -1.2 - Dlchtoroethylene 
2979 — trans-1.2 •Dicniomflthuloru. 
2955 — Total Xylenes* 

ilorfnated! 

Chlordans 

* See note on the back of this form if detectable levels are found. 

Form prepared by: _Owner/Operator or .̂ .Laboratoiy 

I certify that this water sample was collected and analyzed in accordax 
by the New Jersey-Department of Environmental Protection from tf 

Hnnt Name . 

NOTE. See reverse side for analysis method numbers and sample type key. 

Analysis Results 

< 

"z 

<_ 
<. 
< 

o.oto 
>.Plo 

O. loo 
O.OIQ 
Q.too 
o.foo 
O.XoO 
0»O«K> 
O.lOO 
0,{oq 
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0,10o 
.c&o 

gQ2L» 2m 
CcX. 2, 
S°2L/ 2, 
gQZ. 2. 
sox, 2m 
gbl. 2m 
s8>z » 2m 
go a.. 2. 
So2> 2, 
sox, 2rn 
Soq.Z. 
cox, 2m 
60S 

Analysis 
Date 

It IIVI & 

with approved procedures established 
described above. 

• h/f/tf < 
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APPENDIX L 

ENVIRONMENTAL RESPONSE BRANCH 
BIOLOGICAL ASSESSMENT OF THE BLACKWATER 

BRANCH AND THE UPPER MAURICE RIVER 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
E D I S O N .  N E W  J E R S E Y  0 0 8 3 7  

4,<PRO' *CV August  22, 1980 

MEMORANDUM 

SUBJECT: B io logical  Assessment of  Vine land Chemical  S i te 

David W. Charters,  Ph 
Environmental  Scient is t  "  
Envi ronmental  Response Team 

FROM: 

TO: Fred Cataneo 
Regional  Project  Manager 
Region I I  

D l »M"  

JU SEP 2 7 1988 

R. NOWAK 

vir.<,i™'i'?i!e<i p'?ac'i f in<1.J Cl>rly of ttlL' biological assessment of the 
Vineland Chemical  S i te,  Vineland,  New Jersey.  

™  + i  T t , i n f n ^ l n ? S  ° r  the r i? ')0rt show J  signi f icant  impact  of  the s i te 
on the Llackwater  Branch of  the Maur ice River .  In  addi t ion to the 
NJDFP^nT^pl  Hn-atCt  the f rsenic 1(?ve1s in  the water  exceed both the 
NJDEP ani l  EPA dr ink ing water  s tandards.  

Please feel  f ree to contact  me i f  you have any quest ions on the report  
or  i f  I  can be of  any other  help.  „  

Enclosure 

V-A 



FINAL REPORT 
ON THE VINCLAND CHEMICAL SITE 

V I N E l.AND, NEW JERSEY 

Prepared by: 
L).iv id W. Charters, Ph.D 

Environmental Response Branch 
. Environmental Protection Agen 

Edison, New Jersey 08837 
and 

Richard Henry 
Roy T. Weston, REAC 



Vine]and Chemical 

INTRODUCTION 

Site Background 

Jersey"6^™! ̂ e,nical site' located in Cumberland County, New 
Jersey io a j4-acre manufacturing facility involved in thP 
production of arsenical herbicides, fungicidesandblSciSls it 

an active facility that has been in production since 1949* 
Arsenical feedstock compounds were historically stored in 

nlth°'KJh t,,is practice has bLfaHcoiiunned 
vichiitv of ti» '^i1 ar'd.9fou"auater contamination in the" 

m i l l i g r a m s  p e r  l i t ™  < , 1 , 9 / 1 )  a " S S ° S l ° ' 7  

s&ssrss srs&rM«**an 

•F'£cssis.;?s; j::^K^i^tS»j£s si 

to i.72r«?c^amr^riuerlU/!,Wat?,LCS1U,!m'ran,M ,r0" 154 

inM\?^rts uac 2-z"<sration Wll.llC the J Iltorsti tial W3t9r rnn! ained i o c /i . 
mTrlie'us^n Dopartment of Environmental Protection <NJ°DEP) 
aun ',%U0â ,~nnS?1m0/?teC?iOn ,US EPA) «an̂ rdf?0r 
water hlvĉ U"?̂ !!; 2&V inT.tTsl̂  '110?̂  • ln th« 
Blackwater Branch, the Maurice River, and Uniln "Ote ThO 
contamination ranges from the vicinity of the Vineland Chemical 
sHo. tC 3 polnt ^Proximately 26.5 miles downstream from the 

Objectives 

S£^e&S33&£3W »  » 
qtuini.?tativo"y^asnonnr?»pac tr..a<^"atlc biol°9ical communities and 



MATERIALS AND METHODS 

o^ovem'TS-si^^iwilSr' r? accon|Plis"ed through examination lah^ f • 1 ln situ.environmental variables in conjunction with 
^ -analysis. Water, sediment, and resident Mo?a weJe 

collected and submitted for various physical/chemical 
determinations. Additional sediments were secured and utilized 

toxicity testing with throe species. The benthic 
lnvei tebrate community was sampled and the structure and fnnri. • 

B;r.V:%neMauacfR^ 

occurring at each location are detailed in Table 1. 

anoe;:„ra! 2^D£^NS.F#RIS8AJ T̂ in̂ ric-
water was collected from a point mid-channe!a£ alent^S?' 
approximately one third the total stream depUl Ihe Saur?L 

arsSSET 

i of;r;'on°s. 

a? owing°?t1S1?mt,Sy T"^'"9 U int° the »"« and 
disturbld'LrnmenJ^Jl^rsamp?^6 t0 6*ClUae 

SS assyAss-ffS-wich 

•2x2x2 sss2  F  «« -
IS the concentration detected in an unfi "Jed s^Jie a?JeJ 

SaSSE-a  W  
presorve« 

second liter was fi 1 ier^t"1 Jne^i^thJougn"™1^''£"«!?£ 
LO PreSGrvatioji, and analyzed for dissolved arsenic 

SSiT^^ 

and remaining sample thoroughly blended and transferred tS the 
appropriate s.™Pie containers and submitted ̂ "^"siS!, total 



organic carbon, and arsenic analysis. 

data waS analyzcd to determine the mean particle 
size and sorting value utilizing the normal probability ?urie 
methodology detailed by Falk (1974). The mean particle size is a 
locaMnns °T?tral tendency and is used to compare sampling 
_ '• " . sorting value is a measure of the uniformity of 
pa 11.11_ 1 e sizes or the range of particle size classes at a 

c"lar location, it is expressed in phi units which are a 
loga.ithmic transformation of the Wentwor?h Size Class Icale A 
low sorting value indicates uniform particle size whereas a hioS 
sorting value indicates a wide rangeof particifsizls 9* 

water quality was determined with a Hydrolab Survevor TT 
Parameters measured included dissolved oxygen conductiWt^^ 
oxidation-reduction potential, temperaturê nd saStJ 

Die benthic invertebrate conununity was sampled at each loratinn 
in the backwater Branch and Maurice River. Shne siSiia? " 
cbitat was sampled at all locations, we were unable to mat-oh 

sampling sites in the Maurice River with sites in 

«.r. 

qua,,, rtative sample and permit comparison of ll£aUons an 
equivaient level of effort (in terms of time and aJea sailed, 
was expended at all sampling locations. A sample "ea™ 

pros -

ana 

m%Lt00 aia in tl,e seParation process Wason 
taxonomic ievo? p^rjicnutn identifiea to the lowest 
developed by « nlUL1?i"nVhe-tax0n0Blc """nce.s 

s t r & " i ^ i ^ii' S 'tSssSilw' 
±iT? vr?î ",r' ™ • 
requi rod, an^te^t^ e»°" 
deter mined the level of identification attained 
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Margalef's index is based on the number of taxa Irlttll tr the 
tnxonomic richness of a bioiogical communtt" It ?s eJpresseS 

d = ^~1) 
log N 

i^dUVnu^o? fSSi.? iHighernvalues°indicateand " greater species diversity or richness. vaiu«s indicate 

Simpson's index also incorporates the number of taxa and total 
number of individuals, but additionally considers £he 
expressed1 as: °f indlvlduals ainon9 taxonoinic units. It is 

D 1 - ni <ni-n 
N (N-l) 

indWiSn^cthe measure.of diversity, ni is the number of 
nc v duals Unit *' and N the total ̂ er of 

uii-ha.-f \ • index is a measure of the probability of 
withdi awing two individuals of different tnva fmm a /•*« 
random. The probability of selecting "o'dUferent 
d!™",'''S W1A'hia^rCHV?rSity iS 9reat and ls thus a measirl of 
selecting two different taxa!" lmllcate a neater probability of 

Iteifexp?essodeas°f dlverslt* is based °" Information theory. 

H» = ~ pi ln pi 

where n» is the diversity index when: 

Pi ni 
N 

nrr„!'.-iif ProPorLi°» »I tl.e total number of individuals 
'I" m species i, ui is the number of indivia!,I}s in 

value calculated 'is'^ Z5&VE3SSi "" 

a communit y wUh^n'3™Je^i^he'S^^1of^cerSJ1^" ̂  

taxSuom?c>unHraSi\rei«^t'!LdiSC"bUti°n of in<""iduals among 
individuate among &Z2SK22& te a 

03 



iXrSif^dlStrlbUti0n- Because the Simpson and Shannon 
incorporate an evenness function into the expression 

expro''sedUfnran compared to a theoretical maximum diversity' expieosed for the Simpson diversity value as: 

D max = 
s n-l 

and for the Shannon diversity value as: 

H' max = in s 

individuals, and s is the number of taxa d S n h- m*v 

ST2STS £•££« 5 ule^bseriea^aSe^o thl 
calculated value and is expressed as? ° th® 

. E = •—D 
D max 

tor the Simpson diversity value and: 

H' J' = 
H' max 

for the Shannon diversity value where f enri t» *.v. 
evenness values. A value of l 000 win inm^ «- respective 
agreement with the theoret?Iai''dLtrlbitIon!"" C°mPl6te 

iS®, 
P UO., per interval. Inferences can be drawn from thp 

S i ! : ^ " « i ° n a r ? e e d 1 n r g a t e  
on Morphological iiechanisms of Tocalc^tilTon W«? baSed 

characteristics of ̂ fool^t' th* Physical/biocheSi?al 
descrTptions3©!6mouthSparts 

contents, and ecology as summarized in TahiP 9 

ssrs 
groups, excluded the Chirinomidae fro^tSis anTlyt^s". "Is*?*1"9 



unlt uas inclu<3ea in this analysis at locations where this taxa was collected. 

As indicated in Table 2, six functional feedina qrouDs sro 
considered, including shredders coiiprt-nm 
piercers,, and miscellaneous oimiivores Shudders ceS' preaators. 
particulate organic matter comws^h 
2Mr2ate^{a|isPrLS^1c The "-ocLtea 
assimilated by "his gro o P?"°nt °f the total en®rgy 
organic matter eui 0 bv ii iter?? feea °? fine Particulate 
column, or by gatherinai r from if -f material from "1® water 

SSSrS^^^ftSSr 
loose' assemblage ot o^ga i^dolaneous omnivores are a 
groups described above f i^d^Lf deposu'teeaerHnd' opportunistic scavengers. ' ^ 1 ieeaers and 

t̂Sfthe'S 

JonoLd?"'^d the^analysis 2S" " 

3&B&SSS* «& 

aL'ociSur SS&'SttSwS 

•̂iP̂ L̂fSIf-â .fv;ê ê ê e«ê f,, Ba9nS' a"d the 

Missis 
^.ESTIS SV"oK^S^iSiSiS test-
19 s ii:;n e e ; »s:̂ ,r 
accoi'danceSw'it"lis ^""^t^'mMlio}1? pr°3ect uas ""Pi'ted in 
individually tloc^'irrt 1, ̂  w° °,y- Samples were 

rjjinKt^0; rsr* un^ ss^sztfx1 
Utilised methodology approved by^lTurE»!'Ms^MM2c£?tlnB 



reports and all REAC reports generated by this project received 
an internal QA/QC review by REAC sampling and Anal^ticaJ 
Operations and Assessment, and/or Quality Assurance Staff. 
RESULTS 

Description of Study Area 

The .itudy area consists of the waterbodies adjacent to and 
downstream of, the Vineland Chemical Site. These include the 
Blackwater Branch, the Maurice River, and Union Lake an 
impoundment 01 the Maurice River. ' 

Surlace hydrology of the study area is characterized by 
• en : 7hiyMClOSe3yrKpnCGd' parallel flowing tributaries that 
ente the Maui ice River at consistent acute angles. Drainage is 
rpcMn'f s5llt1' ultl»nately entering the Delaware River. As a 
re.ant of the very low topographic gradient in the region the 
streams are slow moving and shallow. No well defined riffle 
areas exist and the flow is mostly laminar; the channel consists 
QMh2. no5W ? braiflGcl rivulets in places. In addition, the 
substiate typically consists of sand to silt-sized particles. 

^°^er/^gGnerally LranfJParent, while appearing light brown 
nrmn-C° T1US coloration results from an abundance of 
organic iron complex that is derived from the oxidation of iron 
ions dissolved in the groundwater that mix with the decomposing 
plant materials upon entering surface water. Surface water in 
the ieg ion is generally Jow in hardness, alkalinity, and 
suspended and dissolved solids. it is acidic and is nutrient 
poor (Pmelands Commission, 1980). 

adjacent to tlie waterbodies is typically vegetated with 
a secondary growth forest. Atlantic white cedar! red maple bav 
magnolia, and pitch pine are the dominant canopy species. ' 
Blueberry sweet pepperbush, American holly, Mountain laurel and 
spice bush are present in the understory. Agriculture 
consisting of vegetables, fruit orchards, and nursery stock are common throughout the region. nursery stock, are 

The numerical designations and sample locations in the Blackwater 
Bram h and the Maurice River conform to those established in the 
Rl/F.s conducted for the US EPA Region II; those in Union Lake are 
i d l o c a t i o n s -  T h e  E R T  P r e f i x  w a s  a d d e d  w  
identify the data generated as unique to this study. Samplinq 
locations, ERT-?., f:RT-4, ERT-5, ERT-6, and ERT-8 are lotic 

onvi I'o"mentis.' W,l°rean- ERT"9' ERT"10' and ERT"^ are lentic % 

Blackwater Branch at KRT-2 occupies?; a well defined channel 
denth''of11o"cn!t'1 T,r°m !), ,:° ,neters With a ma*i">um observed 
ciepth of .10 cm. Die substrate appeared well sorted and wa«; 
composed of medium to coarse sand with infrequent stones 
VegetaLion on the north bank consisted of secondary growth 



> 

forest. The south bank was also forested, however there were 
patches of mowed turf and agricultural areas that are mafnt^ned 
by adjacent residents, canopy cover ranged from 80 to 100 
percent. Submerged and emergent aquatic vegetation 5as present. 

°f Dlackwater Branch at ERT-4 is fairly well defined 
rWo? stream banks are severely undercut and poorly 
developed in a number of areas east of Mill Road. This most 
inri f in!!V VeSUlL °f recent beaver damming activity, which 
east if MiiiaRo^ad ?h"et\0n the south bank of Blackwater Branch 
east of Mill Road. The beaver dam has recently been removed 
afPt i' 6 streani bank and adjacent flood plain. The substrate 

tins location consists of fine to very fine sand Most nf the 
vegetation on the south flood plain, east of Min Road beS 
arsen'ic MxicUV 3%.L!e reSUlt °f Prolon9e<J inundation and arsenic toxicity. mere is no canopy cover in the area which i c  
presently littered with dead steins of Atlantic white cedar Ditch 
pine, and red maple. Submerged macrophytes were common. ' 

The BJackwater Branch at; ERT-5 is confined to a well-defined 
mo^rc.1 <rllarJnci approximately two meters in width and one to two 
sand ' Sub.no v The substrate is composed of medium to fine sand. Submeiqed vegetation was present the stream 
completely forested, and canopy 0^^ ̂  100 per«nt 

"cinity of ERT-6, the Maurice River is approximately five 
etc., wide and in excess of one meter deep. The channel 

m e t e r i n  w ? d L h ' 1 S  Road overPass to approximately 10 
Thl Wldt-b- The substrate consists of medium to fine sand 
Pvfor. rean1-. 5: W6re wel1 C]CJ ined and undercut in places and an 
. en.-.ive littoral zone was not present. The stream banks woro 
perceĥ V.hT"'! a"d Ca"°Py COVer rai"3ed TtHo percent. Submerged macropliytes were common. 

The Maurice River at ert-8 Is approximately 15 meters wide with a 
maximum observed dept.li of two meters. The substrate is composed 
of line sand. The streambanks and adjacent floodpliin are 
vegetated with a hardwood forest and the canop? cover rwgea from 
40 to 60 percent. The western floodplain was lower in e?lvation 
i vos 'gatG?on°r"Aasm n " ?aS at the time of the 

nsrr is 

5 5 into theVai^crRTver^L^eatJonar^ishe?™3"""63 Hl9hUaY 
who described a typical warm watE"ESJrJ 

trout ̂ fishery Truficiin pickereu In addition, a cold water 
Fish. Game. ^ " DEP Divis1^ °f 

Union hake is an 800 aero impoundment of the Maurice River m 
the i,me of the investigation, the water ievelhad been 
tho^tirand'spm^r t.°liro"'!.t,reql'i,red rePaIrS " be made on 

end Of the lake had deeded ap^rixLately"'loo meter! 



lake basin. The substrate in Union lake ararteri fmm 

SIU was also present, but in fewer numbers? n^' m 

Water Quality 

Concentrations of the various arsenic fractions followed a 
tun1 trends' wiL,) the lowest concentrations detected at the 
two ieference locations (ERT-2 and ERT-6), and the hiahes? 
and^ERT-5M?"hiee3Gt'FTqu;e1f^""ho d0UI,s?ream °f ">e site (ERT-4 

ERT - : ̂ hfc^en^Uo^ 

deserved «ion UaS lar9ely i" the -7 1 L UM| ranging from 4 5 percent at location fpt r 
to %re~}lat ***-"•• T0tal vaiues ranged"^™ ifm^" 

sfqni'f icantlv v?! n' quaJity Parameters measured did not deviate 
except ion of conduct iv^ry1 (Table^y^'^Thp^ Slte 
Dlackwater Branch ?e ereXce EcStiJn (ERT-2? was Hon"? " J"* 

0.144 and Ô X̂̂ cm'at ;Sc»Uô UK"6R̂ rES?8MaSUr#d " 

respectXto tlieKickwatci-nBranchat^°M * "'iS "th 

Sediments 

sSmji'" trt.M^Sbco'rvefln^he JStS'ttSKTiS! '22VV 
do!irwa"reai1o"!\hr5i,»yi!̂ la,̂ fc«aIurerTOea2Ch immeâ tê y locations ERT-4 and ERT-s were 14 000 and 1^00 SH/v"""10"8 at 

progress jfvolfy """"'ration decrease^Iocations 
local, ion. ERT-n to 1.5 ing/kg at ERT-li°' -Tot9?'"9 fr°™ 48° m9/kg at 
ranged from 2.7 to 9.4 percent in the int?e or?anic carbon 
0 . 0 0 7 0  t o  1 . 4  p e r c e n t  i E  t h e  l e J t i b ^  - f r ° m  

0C80 mm""^" S^orM™ l'? <-> at ERT-4 to 
at ERT-10 to .1.74 Ph? un?t "aT ERT-Mran?nd fr°».1-» PM units 
remained relatively con-istent uffr », sorting value 
sampled; ranging from 2Vi7 to 2.21 phi unufin the^ackwfter 



DOWNSTREAM FROM THE VINELAND CHEMICAL SITE WERE REDUCED R*NNI™ FROM 29 PERCENT AT ERT-4 TO 78 PERCENT AT FRT-t SIII- RANGING 
RETURNED TO REFERENCE LEVELS AT SITE ERT-8 (93 4) MELN^RW^A? 
DIFFERENWRN1" SEDLLNENTS COLLECTED FROM ERT-4 WAS STATISTICALLY 
LOCATIONS FP? (TOS? ?" SEDIMENTS COLLECTED FROM OTHER PR?_, . -5). ALTHOUGH SURVIVAL WAS REDUCED AT LOCATION ERT-5 IT WAS NOT STATISTICAL DIFFERENT THAN SURVIVAL AT 
LOCATIONS ERT-2, ERT-6, OR ERT-8 (P> 0.05)7 SURVIVAI AT 

D^FFORNNNNC IM£LIJII S°LID PHASE TEST RESULTS SHOWED NO SIGNIFICANT DIFFERENCES AMONG LOCATIONS WHEN EVALUATED BASED ON THE survival OF ADULT D. MAGNA OR THE PRODUCTION OF YOUNG (TABLE 11) IT SHOULD BE NOTED THAT THE WATER UTILIZED IN THESE TLSTS werl NNT-
water samples from the Vineland SITE. The WATER WAS DILUENT WATER PROVIDED BY TIRE LABORATORY FROM THEIR on-SITE WEN IN 

1 out ̂  for ̂corVt ami nation *and* as 
or °' th8 Vater C01u™ in ">is type 

One r eplicate of the H. azteca test and one replicate of thP n 

INDICATES THAT THE TEST DOES HAVE A RELATIONSHIPS THE 
individual tests (Table 11). 

Suivival of H. azteca in tlie control vessels were 29 and ?n 
percent for replicates one and two, respective^ The substrare 
utilized m these tests was composed of clean coarse send 

SEDIMENTS. THE UTILIZATION BY ERT OF UPSTREAM REFERENCE 
the"!ai'lure1or?het'ri aCCePta"Ce °f t,le Hazteca results despite 

• the laboratory control sediments The rnntmi vessel, m Which both u. azteca and D. magna wire tiltId " concurrently developed a fungal growth This d^d III 
contribute to the low survival rites Si the H IttT* ITse" 

THE SUBCONTRACT LABORATORY EXPERIENCED PROBLEMS RELATINO TO SSLE.NAALIIUD CAPXICQRJIUTU,,, CULTURE MEDIA JsTrM, !, . obtained u t i l i z i n a  M n "  « •  n - r m n i n m  - r  -  result, the data 
NOT PASS THE 



Taxonomic diversity downstream of the site was reduced ae 

S^mpnoi^aii^ShannonH'^ndi ces^'however^indicated^an6^" ^ diversity in the nisri-nn _ „ ' indicated an increase in • Diackwater BrancJi between ERT—? ana TTDT A mw • is a manifestation of the mat homan n, i • T • ERT-4. This 
and not a true indication o 'n! 3 manipulations of the data 

ERT-5. ana ER-r-8)^aAonrrtioyi,^ep™sei?S ' "**' 

pi 
rGspcctivelyS,,an"°n indiCeS UOUld be »®5S "mS? T"2' 0,9 

divei"\s?ty-derisity11 dtr?but?oS 1H "'I? characteristics of the 
(Figure 5). .Sampling locatio s'ECT-4 • -̂"̂ n̂ Ll̂ h10""0" 
FP?L::°r ?;!rves V-"" those lor locations ana" 
la 11 o i locationfCaA,wiuoLJl,,°retfre more taxa P™sent at the 
g e n e r a t e d  f o ^ l o c a U o n  S - ° £  ,  
Shifted to the left -m,i t hn J' ERT-8 appear to be 
for location ERT-2 and EET-G sigge.^LlftheJe^riewe?311 

of individuals th® distrib"tion 

that the distribution i <- net i L ' •,are a stron9 indication 
value is a measure of the percent n?" °f,<rhance- The R-square 

clifieioncoG between ERT-2 anTm- that the 
««"? (upstream ̂  ffalso^ C 

The R-sqi,are va'°es \ 
variability observed i •• a reslili• i!;Y,Val"?:I and su99est that the ,.a a esuit Of location specific variables. 

K̂) 
oCv 



Ê 'Sna! 1£UySta f̂S5Snfî «YC?S"igl13' ' 
ggsrsEr se 

Fauna 1 homogeneity among samplinq qitpc rpfiopfe s> 

aw,^,r!!rysa,•33Ja?rfcis^,*' 

iinmed iately by ERT-6 /orming°c?uS?erf I^dT^esSec^ively^TOe 

ssassrs grasss sa^SsTgrJ 
combination. Tl.e finax addition to thfparem c?ulte? il s T°̂ n? zusssz r 
the Maurice \uvav tUfferences ̂ tween the Blackwater Branch and 

Dentine Invertebrate Community Functional Analysis 

Mx InnctJona 1 feeding groups were present in the collection 
( FlClll TP 7 'l'ohln 1 A \  UU ± ± tiL. U 1 Oil 

porc"nfariocatiomnF.R?!6UtoaS5 pel^n^at^lT^pie? fr°m " 

SEE BSBt F'"»»tt£,rs uere 

®HysEswrr~̂ -»«r« 

gAriwji^iAb. . 
a snrodder, and four are miscellaneous omniTOrel! '0"' °™. *S 

Toxicity Testing ^ 



n^f^hAT-fnd fr?"' 1,79 t0 1-93 phi units in the Maurice River As 
uprJ -,nI?V10lJ ' the Maurice River and the Blackvater Branch 
mra yZe aeparateJY due to differences in physical 
fromT T h e .se6lments in Union Lake ranged in sorting value 
from 1.12 phi units at ERT-io to 3.74 phi units at ERT-11? 

Bentluc Invertebrate Community Structural Analysis 

TScati1OTeFRT-6btotrM '"v®rtebrates collected ranged from 105 at location lrt 6 to j89 at location ERT-2 (Tables 6 and 7» 
ERT-H1Cad ab"ndc?nce was observed at locations ERT-2, ERT-5 and 
ERT and relatively low abundance at locations ERT-4 and ERT-6 
le observed higli densities'of individuals at ERT-2 ERT-s and' 

ERT-a are primarily the result of a numerical dominance of'one or 
E R ° f  t h G S e  l o c a t i o n s  ( T a b l e  6 ) .  A t  ?ScIt?on 

gammai u_o sp. accounts for 61.2 percent of the infliviHnaic 
" J!""?- " loc"io" ERT"= aafillUS ». accounts for 52I? 
?n(1 individuals collected; and at ERT-8 Gammarnc .P a d I seMQSLLoeen sp. together account for 78.6 percî tTfthf̂ ' 

dividuals collected. 'Die dominance of Pseudorlnenn cn =>•-
ERT-h is most likely the result of a recent ha?cVaS Sat of thp 
individuals collected were early instars, and the'observed 
abundance merely a reflection of the resultant patchy 
thn K -Tn tlie absence of the numerically dominant taxa 
are ""T^eV and^o?11^"i-^ ,locations ERT"2' ERT-5, and ERT-s' aie ....4, 264, and 104 individuals, respectively. 

A total oi 46 different taxa were collected at the five location* 
"f „ ™e dominant group, in terms of number If dl?fe?ent 

... , are the Tricopterans (caddisflies). Fourteen genera were 
f T- fill • ERTUr9ThfII ,rrc.f?una • Prominently at'IIIIIills 

i x The Molluscs (snails and bivalves) were the 
taJa mdanJ taxonomic: group, and were represented by six 

l" group, however, was more evenly distributed 
throughout the study area; it was represented bj at ^east one 
taxa .it each location. The number of taxa was greatest at the 
ffrfIIoIfIffcf[Tr2,fnd ERT"6' T"enty-fou? different "la e I resent at each of these locations. The number of taxa were 
f I! rfl'fa J" tl,e nla«water Branch Ullltlfalof 
FRTI*; respect We!v **1.1° 15 12 taxa at locations ERT-4 and ec vc y • Recovery, in terms of taxonomic abundance 
was evident at station ERT-8 where 18 taxa were clfeltll 

inf hfLIIk"? Irf f, "f rtse»sitiva to the changes that occurred QiVi aiackwater Biancli downstream of the Vineland Chemical 
a' f ocâ iif-f' ilf Iff? Rin4abUnrf 6 

was .;.so observed' i ftll IlmÛ imlf illef b̂ iiê t̂  
family Sphaenulae (fingernail clams), Physa sp and Asellus so 
wf 1or|a,1"s",s Lh;u "i(l not appear to be ̂ ivifieiyeffllted 
include Eolyteiitropus sp. , the family PlecoptI™ (st"In"s> 
and the family Chironomidae (midge). ' ' 

The family Ephemeroptera (mayflies), with the exception of 



g|iSrSui £?. 'worelu'bsfa,'tfa^y^eSucef 
nine cads'i'sny'geneJ!>' wre collect0dSateioca?ion"'ERT12 ̂ d™ ̂  

caddun^RS-V 
(BUiMtll. » . ' )  c o l l e c t e d " ^  ER?-5 was notaconecLdeafa 
enti re-collectionP "aS represent<*1 "y only one individual^ the 

SJi;^I1,2?wdi^r??1rwre?othT.the rr of species ana«• 
ar, M-iwrSr* ™Hs,™ 

jr.^'TM.r-sssts arK-HS diver v. e would be ERT-5 ERT-4 RRT-n irnm o I „ most 
ITIISOTpS^i?£ »•Si 'cS^S.5TUSS« 
biological community S conta»">ant is having on the 

obtainod'ior ?1'1PdivPuals a«o»<> taxoLmic untts. Ihe values 
0.854 at ERT-f ' mGa-aire ranged from 0.599 at location ERT-2 to 
most diverse Jould be ERT-2° ERT-5!^rPs'^erP™ ̂ d^lV' ̂ 

the number 'of taxa or * the 
of aruenic detected at , lor.does it reflect the concentration 

and I'.KT-8 are more diverse t-inn -u- i,n tKi tKi-5, 11 aL the reference location ERT-2. 
The Shannon index of diversitv is haenri • ar 
and the values calculi 1 ? °n infoption theory, 
2.311 at locationE T-6 A r a n t J-448 at location ERT-5 to 
loam to the most diverse tolTLe" fiJS* 
(Figure"') and^Ps1"? r0U9"ly Parallels the Simpson'index 
, , ' Similarly indicates lower diversity at ert-? 
oca oc upstream of the vineland Chemical sill £ S? V 
located immediately downstream of the site. 

of%̂ nPâ thPd>PtV?wiroP2rV"PS-COnSl,,,r b0th the •"»»« 

*— * u t i l i z i n g  t h o s e  i n d i c e "  TIP "9 species) can *>e calculated 
Simpson index range f?om 0!sL^rER^a^^rssfat 
EKT-•:V|KJE»T-8°CERT°"S rrn-'V̂ RT^0 graatest a9reement would be 
Shannon, index is 0.49-,' at FRT-2 to o values for the 
Oi locations Jrom o , n n . at ERT~6' and a ranking 
Simpson ranking ' '° greatest- agreement is identical to the 



DISCUSSION 

o ii.,Lream of t]ie sit;e ranging from 2,320 to 2 780 uo/i of 
tins, roughly 97 percent was in the dissolved fractiln TMal 

Fau.WT et. al. ( (1980) also examined arsenic in both the DOTP 

Blackwatei Branch downstream of the site to 2 950 and rsn mn/v 

d«rU w??h-?x/fIii„S<rrfSiS.ft5!latSSats1i5S5c 
that detl«ed 1™uJ5^-aPP«'*i~t.s the extent and magnitude of 

ssrsraw 

2s?s2,,r,w '"•'WSmMsa: 

a^HF^SSSw-
(National Weather Service). The concentration 

Jowe;tS,.<:0i,11aerd1t̂ t?ne 1*980̂ however ̂  

Ss®£s&W K m r t t £  

^ ssssawsa  

Pfnr 1 
3e?!h' rai0r rcc"ar?°» '•"« o»ly occur during atorm events nrv 

^ be i-"t?hanDry uoi-v.li.ui, ana additional samplinq prior i-n . 
during storm events might provide additional insigh? conce?ning 



arsenic dynamics. 

the basis 01 Gphysicai/chemical"parameters^easured11^ £abitatS 011 

jsc ° t ^ -  — n i c  
occurring proce—es/„ I? e a function of naturally 
distribution ancl'ahunclin^ofVraff r0le in determinin9 the 
previously, the study area consilts'of''bof^/mentio?ed. 
and lotic (Blackwater Branch ana M lentic (Union Lake) 
Physical di fforenccs between ?he habitats« The 
proximity to the site warrant separation?^* aS W611 M their 

distinction°between^thc^Blackwater^BatS "ecessitated a further 
Physical characte^istiL include ara^f MaUrice River-
velocity, and canopy cover support thi* ^'discharge volume and 
sediment sorting va u ° 'u T , S distinction. The 
to 2.21 phi units and from ^T^phf*"'? ranged from 2.17 
River. The ranges observed am ,93.phl units in the Maurice 
characterist ics? Discharge velocity'" dischar9* 
strength result in bettor mrt-i^ lat 1YelY constant 
Although a quantitative determinlt ion\a^ U™?tln? velocit!es-
01 the Maurice River by virtue nf n-o • " made, the discharge 
consistent than that'of the Blackwater greater size» win be more 
cover ia another consequence o^hannel slSe ThfiT °f "n°Py 

has a larger extent of ~ ' 1 size. The Maurice River 
input of solar radiat ion than the^iar^ consequently, a greater 
resu . t  in varying t h e ,  mal^g^ " d  S f e f o f e r f '  T h i S  C a n  
m the two waterbodies. primary production 

Brai)cexh ihi tsGa^wLderanae^^n^ ,resident in the Blackwater 
functional mealed" 1 JSriSr"1 ̂  
pronounced immediately downstream of thl fr ? 5re m0^ 
and may be attributed to the contaminant ^"®3and.C1?emical Site, 
however the exact nixsai mn„, • aj]1inant- that originate there; 
The biological community saSpf̂ 8?iS{a«lil|<>Lbe®n ®stabli=»ed. 
larva with smaller number-nf Jf largely composed of insect 
»»«. and -crustaceans. 
arsenic is not well known The n mm? these groups to 
is a wide range of sonsitivitvof i+*J indlcates that there (Tables 12 and 13) II of invertebrates to arsenic 
can bo observed when utilizing in^e^ebrate^as SeT0 ̂  EC5° species ranges from ft i •> .,a/i 1 ciJI f ; s the surrogate 
uq/J ca^Lfornica^ 22'°4° 
data utilizing alternate obs^rmri *990)- Other toxicity 
range specified above The ranee nf encompass the wide 
detected in the variouo enwJ 9 "seme concentrations 
thin study urn within III' IIOM?1 compartments sampled in 
included in Tables ]? and li n • of magnitude as the values 
di roe. toxic impact • V , i„ 18 llkely' therefore that 
Observed species abimdance and distributionSP°nS^^le 



cSntpS«?5n%S™e,MiSrifceCRiw?9 bluus??^ tTlnl 
a r r i l r e d u c e d  
the HlacKvater BranS ^ redScn™ in ?°ueVer' ̂ .contrast to not ^ re<?nn nf _ . ' reduction m taxonomic diversity was 

oJŜ sen?cPafER?-f ̂ SeT&JT""! 9̂ ""9 "̂ Presence 

are generally tolerant nf +ul  i  2 ' macr°invertebrates 
detected at ERT-8 9® ° arsenic concentrations 

mechan?^ o?°?nod gro"Ps.are based on morpho-behavioral 

-,&w«38s'3' -
for encouii tor?nq°tno' food?0 ?SHi??o£ rtMigr°Prlat* location 

d i  floront function" w i t h i n  i-Jl var*?us feedmg groups perforin 
sue, as the cycling and p'r'oc^s^o^Mo^0^" 

matt or by \ion°h?c° hivertebr-]LO^ Wlth th® utilization of organic 
Branon do\..„strenUru,^^ 
groups1 co11 ect.ed?*"J Col ] ection"°at^ERTS2Vs)r*°Ud funCtional deeding 
shredders (Figure 7 Table ?nT atTER1~2 sl™ved an abundance of 
shredders present at ocaUon -ERT-Vand^'s^-^6 n° 
indication that this oartirlr !L n ERT-5. This may be an 

^ech!inismllothor11thanrtovicitytisSd,ntrel^^^'S^°^^^ ̂ at a 

k»S;S swaa*. -to~ 
populated with microbiota (i'e funoi m°St densely 
algae) may be prefcrent ial 1 v" «sei Jwi bacteria' protozoans, and 
populated or no associ ated populations r tb°se uith sparsely 
local ions downstream of Llio vineland Cliemical site^t-h* ̂  • 
community may bo tl,o most sensitive portion of Jh!' J "»«obiai 

l°< shroddcrs°"Cn"'̂ nat * °" and Uiis ̂ cTm̂ r̂ af STagS*. C 

thê shredderŝ T̂herê were v"* ™ 8i""«  ̂present at location f:rt-4 md pv'tU , f f no scraPers O 
accounted for nine percent of the community** Likewise,^direJ^ ^ 



toxic impact may not be primary factor determining the observed 
distribution. The major food items of this group include 
attached aquatic plants, primarily nonvascular vegetation such as 
diatoms and other microflora. The abundance of s?rapers has been 
directly related to the abundance of these organisms (and 
indirectly the rate of primary production) in a waterbody. A 
reduction in water quality has been shown to depress the rate of 
primary production, primarily as a result of a ?h!ft in speeds 
™J i°VOWar(3S th° l6SS efficie"t organisms and a reduction 

in species diversity (Patrick 1949, 1971). The absence of 
scrapers, therefore may be a reflection of reduced ratls of 

and 3 d6CreaSe in tne -tritional quaUty of 

The statistical analysis strongly supports the previous 
discussion concerning the distribution of functional feedinq 
-h^edlinn , Blackwater Branch. The distribution of the 
ohredding and scraping taxa displayed high levels of statistical 

';i,canc; Wlt-h respect to ĉation, whereas those Sf the oSer 
of available*^* l0WS ]<fvels of significance. The distribution 
in abJe ener3y exploited by the various groups is reflected 
in the analysis of variance. Predators are positioned high in 

° web and aro typically present in lower numbers than 
primaiy consumers. As a result, the distribution of predators is 
varv'w in" °f t,1G availability of prey, which does no? t" 
vary with respect to location in the Blackwater Branch. The taxa 
rmi1 Jf°a based nutritional dependencies, including the 
sta h-H^i miscellaneous onuiivores, likewise displayed poor 
tat .>tical significance witli respect to location. This appears 

to be a function of the availability of food items as well as thP 
ability of the organism to exploit a variety of Tteml. 
The relative distribution of taxa in the various functional 
feeding groups collected from the Maurice River did not change 
d.amn,.cally with respect, to the Blackwater Branch cSnflSencf 
T r>- °r. gr°Up increased Primarily as a result of an 

ease in the caddisliy genera, and the predators and piercers 
were reduced. This follows the structural changes observed 
theie was a moderate reduction in all groups collected and' 
contrasts the changes observed in the Blackwater Branch wSere 

completely eliminated dowLKL, "Sm the sfte. 
The toxicity data generated in the laboratory indicates that the 
organisms intimately associated with the sediments irtmlsl 
likely to be directly impacted by arsenic. whin expoled?o 

V fRT"4' a^ exh™ reduced 
at FUT-4 ia- ! 0^ f /L,ase ^eStS- The concentration of arsehic 

. J 4,000 mg/kg and resulted in a 58% mortal itv rate 
t  e ° w ° "  a r S O n i C  t O X i C i t y  b e e n t u n o n "  

aaejldfilimuafiua • (JJSP-PA 1?80) a speclef eco'logicall^glualent 
to U. aatfica. Other studies utilizing this species have resulted 



aaVexpo^rTto "" Wl-tion after a seven 
kickorhnrkari another ecoloo?rji -es? P°Pul«ion of H. 
percent mortality when exposed ?n f Uiaa ^ exhl^ltec3 70 
the studies cited above were conducts -U9*h arsenic- Although 
these results, in conjunction S??hIkLJ* th& aqUe°US phase' 
indicate that the sediments in the Jicinitv"^?;!! v" ̂  Study' 
Chemical Site are exerting a toxil Im^"* * Vlnelana 

and ^SfiIlus°sp?Ca^enecologicaltequivalentsrof^Hta»3[t^a*Ba^u® »•' 
.e&as srsxz r-s »-
the number of individuals collected at this Tonar" lndicated by 
of individuals collected at ERT-4 and FRT S locat?°n- The number 
respectively. This di si-rih,fv.L ERT-5 was nine and 81 
response at ERT-4 followed by partia/rernv' 3 toxic or avoidance 
the response at ERT-5 Although >«n °r a reduction in 
Ert-2, it followed the same distrthntie^ f2* Uas not c011e«ed at 
at locations ERT-4 and ERT-5. pattern as Gammariis gg 
CONCLUSIONS 

Branch^f1 the°Mauric^RWer^s^havin1"16111"^ Blackwater 
benthic invertebrate DODui^Hnn * 9 a S1^nificant impact on the 
While an °f the Vineland sita-
is groatJy reduced most likely due to th^f?06 RlV8r th® imPact 
river. The impact seen in thI vlLt? 6 fl0W rates in the 
toxicity testing. Mortalitv in the S^Udy 1S c°nfirmed by the 
significantly e?evated fn ERT-^ tSp c?6?165 t6Sted WaS 
Vineland site. Both of these te-ts down®tream of the 
impacts to the environment corrPiL ?'ich showed significant 
arsenic contamination correlate to the high levels of 

exceedStheC50°ug/i'drinking^water^ta^10^3*"*008 ̂  and ERT"5 DEP and the us EPA. standard established by the NJ 

OrL̂ ruVroLTung" a'presSnt'aSvS"3"0" °f the backwater 
in the stream, it is our oninionrhff 1'"pact on the Populations 
mitigate the Blackwater Branrh uho steps should be taken to 
Presenting a toxic hazard -t^h^iV^lC°^mtrMon8 3re 

C 



;7 • • r-o 

v 11 (S3-'-aSto4%44a= > : - -rtrr̂ ,, 

•f. Z>/"t«d»h»p 

>/ •kt*; 
Breiminvii!#- f f " '  

"X I -JJ: 
b̂ k r-:4 

•  « .1  ti'J* ̂  II •-̂  T̂' ... .1. .'i' 1 •„1Vv:̂  
.. ty=̂ it -xĵ * 
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I 

IABIE 1. LOCAIION Of SPECIFIC SAMPLING ACTIWIIIES 

VINELANO CHEMICAL SITE, VINELANO, NJ 
May 56, 1988 

Stapling 
Location 

Uater 
8ody 

Uatar 
Stapling 

Sadiaent 
Saapling 

Benthic Invertebrate Cordicula Muainea 
Saapling 

In-Si tu  
Saapling 

ERT-2 Blackuater Brandt X x X 

— .  • .  J  

X 
ERT-4 Blackuater Brandt X x X 

X 
ERT-5 Blackuater Branch X x X 

X 
ERT-6 Maurice River X X X 

X 
ERT-8 Maurice River X X X X 
Em -9  Union Lake X x 

Em-io  Union lake * X X 

Em-i i  . Union Lake s X 
X 

-̂ 00 



TABLE 2. 

Ephemeroptera 
Amelefrfy 
Pseudoyin^ 
jtenon^ma 
furvlonhan^-

Odonata 
Dromoĝ mph.̂  helocnrtjiil ̂  
CalOD^pyv 
Coenarionidae 

Plecoptera 
Neoô r)̂  
ISPPPr)i 

Hemiptera 
Corixinl 

Megalpptera 
Niaorpnij 

Tricpptera 
Polvcpnfrnp,,. 
Cneumflfnpyyrhr 
HvdrnpyyrKp 
Mydrpn^-ia 

Frenp^| 
Pycnon?y^? 
Aqarpfag 
jeHcQp5y^r 

Mystari/|fe 
flsffilii 
Jriaenn^g 

Lepldoptera 
Parapgypv 

Shredder Collector Screper 

X 
X 
X 
X 
X 
X 
X 

X 
X 

Predator Piercer On,"^' vpre 

X 
X 

X 
X 
X 
X 

X 
X 



TABLE 2 (CONTINUED) 

Shredder Collector Scraper Predator Piercer/OmnWore 

Cpleoptera 
Dineutus 
PgUgdYtM 
Paracvmij^ 

Diptera 
Antocha 
Ceratopogonidae 
Simuliidae 

Annelida 
01Igochaeta 
Hirudinea 

Mollusca 
Phvsa 
Lvmnaej 
Hel isoî  
Camoelpfpj 
Ferrissig 
Sohaeri ifaa 

Crustacea 
Palamonp^ 
Aselluy 
Gammargg 
Decapoda 

X 

X 

X 
X 
X 
X 

X 
X 

X 
X 

X 
X 
X 
X 



T«ie 3. CONCENTRATIONS OF INORGANIC MATERIALS DETECTED IN WATER COLLFrrcn 
THE BLAOCUATER BRANCH. MAURICE RIVER AND UNION UUE 

VINELANO CHEMICAL SITE. VINELAND. Nj 
"«y 5, 1988 

Saeple Location 

Perameter 

Dissolved Arsenic (ug/l) 

Percent Dissolved 

Particulate Arsenic (ua/l)#. 

Percent Particulate 

Total Arsenic (UQ/1) 

Har<jhess (mg/l) 

Blacfcuafr 
ERT-2 ERT-4 

_ Maurio Biv/.r 
EPT-S ERT-6 ERT-8 

Union 
ERT-9 ERT-10 ERT-11 

10U 

10U 

18 

290 

71 

120 

29 

410 

15 

210 

45 

250 

54 

460 

17 

10U 

10U 

19 

30 

60 

20 

40 

50 

18 

9.9 J 

11 

12 

14 

58 

42 

24 

16 

15 

75 

5 

25 

20 

17 

^ 



VINELAND CHEWCtt SITj^ VINELAND, nj 

Sample Location 
Parameter 

Time 
Sampling Depth (cm) 
Temperature (°C) 
Dissolved Oxygen (mg/1) 
°*ygen Saturation (%) 
PH 

Oxidation-Reduction Potential (mV) 
Conductivity (mmhos/cm) 

Blackwaf-O^ Branch M 3 I 1 n • C.K 1 ERT-4 ERT-5 ERT-6 • River 
ERT-8 

1510 1420 1345 1210 1130 
20 20 50 40 50 

14.28 14.33 14.23 14.24 14.36 
8.99 9.50 9.07 9.30 9.35 
87 92 88 90 91 

5.43 5.54 5.46 5.27 5.12 
222 193 258 207 246 

0.100 n un n i,. 



TABLE 5. PHYSICAL - CHEMICAL CHARACTERISTICS OF SEDIMENTS COLLECTED FROM 
THE BLACKUATER BRANCH. MAURICE RIVER, AND UNICM LAKE 

VINELAND CHEMICAL SITE, VINELAMO. NJ 
*>y 5-6, 19B8 

Total Arsenic mg/kg 

Total Organic Carbon (X) 

Total Reeldue (X) 

Mean Particle Size (Dm) 

Sorting Value (Phi) 

Blackwater Brargh 

ERT-2 ERT-4 ERT-5 
ERT-9 ERT-10 ER T-11 

170 140 13 

1.4 0.045 0.0078 

60 74 

0.80 0.41 

1-60 1.12 



6. BENTNIC INVERTEBRATES COUECTED Th£ ^ 
**0 NWJBICE RIVER 

VINE LAIC CHEMICAL SITE, VINELAW. NJ 
"•7 5, 1966 

Ŝ Mpla location 

TAXA 

Epfiaa*roptara 
Affetatua 

2lS!ti2£l2SZi 
Stewonama 
Eurvt«a.tnt 

Odonata 
PrawoBcwphuy 
H«locor̂ yl| 
Caloetary^ 

Coanagrianidaa 

Placoptara 
Macoarla 
Uooarla 

Maaiiptara 
Corlxfnl (a) 

**9«loptara 
Niaoroni| 

Trfcoptara 
Polveanfr^ 
Chauwat̂ eavcĥ  
Hydropa»eh| 
Hydrantjla 

Fr«naalft 
Pycnaaavrftp 
'airttfn 
Hallcocaycha 
Hatarocî ^̂  
Caraciâ  
Myitacidâ  
SKilll 
Trii 

Lapldoptara 
Paraeovn» 

2 1 3 
16 19 5 40 

3 4 5 12 
* 3 7 14 

1 1 
1 1 2 

1 1 

10 17 7 34 
21 21 5 47 
1 5 6 
1 1 

1 1 
12 2 5 

1 1 2 

3 3 

2 7 1 10 7 6 16 29 

2 1 3 

ERT-6 

* 8 C T 

. Maurice Rivar 

ERT-8 

* B C T 

16 3 1 
1 

1 1 
2 

9 
20 
1 

2 
2 
1 

' 1 

16 26 150 192 

18 12 30 

1 2 

1 I 

6 6 
2 2 
2 3 

C 
' U 

<3 

5x 



TABLE 6. 
\ 

CONTINUED 

S*H)le Location 

TAXA 

Coltopttra 
Dinautua 
PaItodvtaa («) 
Paracvaaja (a) 

Dfptara 

Antocha 

CaratopoBonidaa 
Chtronearidaa 
Jiauli idaa 

AnnaIIda 

Olfgochaata 

Nfrudinaa 

No Iluaca 
Pt»vaa 
Lvanaaa 
Hatiaoaa 

Cancalo— 

rtrrlft<t 
Sphaariidaa 

Cruetacaa 
WHWiftH 
Aaal ti* 

ERT-2 
A I C T 

Blackuater jmrvh 

2 2 5 9 

2 2 

Daeapoda 

1 1 
207 52 106 365 

ERT-4 
A > C T 

13 9 8 30 26 62 A 92 
1 1  2  1 1  1  1 2  

3 1 

1 9 10 

3 1  A 2 1  1 0  3 1  

2 
6 1 

3 6 

ERT-5 
A B C T 

10 1 
1 

11 
. 1 

Naur ice River 
EAT-6 

* B C T 

26 19 3 48 11 
1 37 47 85 

A. I. C, - Dltcrata aaapla, eollactad at »p«:ifi.d location. 

T - Total ra^ar of individial. eollactad at spacified location. 

• - Adult 

1 1 

1 1 

1 
2 3 

1 1 

17 1 

1 
18 
1 277 15 2 294 

45 34 2 81 7 14 8 29 

1 1 

EST - 8 

* B C T 

1 1 

2 2 

3 4 

3 5 

1 1 
1 6 32 39 

2 2 
13 65 97 175 

V-\ 

8 



«^5WOH«ie GROUPS OF MAURICE RIVER BLACKWAT« BRANCH AND 
VINELANO CHEMICAL SITE, VINELANO, NJ 

May 5, 1988 

Taxa 

Ephemeroptera 
Odonata 
Plecoptera 
Hemiptera 
Megaloptera 
Tricoptera 
Lepidoptera 
Coleoptera 
Diptera 
Annelida 
Mollusca 
Crustacea 
Total 

ERT-2 No. % 

Sample Location 
Blackwator Branrh 

ERT-4 No. % ERT-5 No. % 
69 
3 
0 

0 

1 

101 

2 

0 

32 
11 

4 

11.7 
0.5 

0.2 
17.1 
0.3 

5.4 
2.0 

0.7 

10 

2 
0 

1 

0 

2 
0 

2 

5.4 
1.1 

0.5 

1.1 

1.1 

5.2 

0.5 

366 62.1 
589 

104 56.5 
4 2.2 

41 22.3 
18 9.8 

184 

29 
0 

3 
0 

0 

4 
0 

0 

133 23.8 

0.7 

1 
13 

0.2 

2.3 
375 67.3 
558 

M^l/rire Rivor 
ERT-6 ERT_3 No- * No. % 

30 28.6 
6 5.7 
4 
0 

0 

1 

0 

2 
6 

1 
6 

49 
105 

3.8 

0.9 

222 
5 
2 
0 

0 

13 

1.9 
5.7 
0.9 
5.7 

46.8 177 

0 

0 

3 
4 

45 

47.1 
1 . 2  

0.4 

2.8 

0.6 

0 . 8  

9.6 
37.5 

471 

YA 

cv V.J 

*  

So 



"".™is,aiav!r.Ksa ssasa-
VINELAND CHEMICAL SITE, VINELAND NJ 

May 5, 1988 

Diversity Index 
Sample Location 

Number of Taxa 
Number of Individuals 
Margalef Diversity 
Simpson Diversity 
Maximum Diversity Evenness 

Shannon Diversity 
Maximum Diversity 
Evenness 

ERT-2 

24 
589 

8.303 

0.599 
0.960 
0.623 

i .574 
3.178 
0.495 

Blackwator  grnn"h 
ERT-4 

15 
184 

6.182 

0.711 
0.938 
0.757 

1.736 
2.708 
0.641 

ERT-5 

12 
558 

0.669 
0.918 
0.728 

1.448 
2.485 
0.583 

Maurirt> PSwo.. 
ERT-6 ERT-8 

24 
105 

4-005 11.379 

0.854 
0.968 
0.883 

2.341 
3.178 
0.737 

18 
471 

6.360 

0.686 
0.946 
0.725 

1.493 
2.890 
0.517 

YA 

s 



TABLE 9. ANALYSIS OF_ VARIANCE OF BENTHIC INVERTEBRATES COLLECTED FROM THE BLACKWATER BRANCH tu 
VINELAND CHEMICAL SITE, VINELAND, NJ 

May 5, 1988 

Ta*a Probability R-Square ERT-2 vs 
ERT-4 

Contrast Probabi l i ty  
ERT-2 vs. 
ERT-5 

Ephemeroptera 
Miletus 0.068 *Pseudodoeon 0.013 

*Stenonema 0.001 
•Eurvloohella 0.005 

Odonata 
Helocordula 0.630 
Caloptervx 0.079 

Plecoptera 
Isoperla 0.125 

Tricoptera 
*Lepjdostoma 0.005 
*f££Il£iia 0.017 Pvcnopsvrhp 0.258 
*Heteroplertmn 0.001 
MvstaeidPs 0.079 

0.422 
Lepidoptera 

Parapovnv 0.422 
Diptera 

Chironomi^P 0.418 
Simul11dag 0.108 

0.592 
0.766 
0.941 
0.834 

0.143 
0.571 

0.500 

0.023 
0.830 
0.742 
0.364 
0.893 
0.571 
0.250 

0.250 

0.253 
0.524 

0.472 
0.009 
0.001 
0.003 

1.000 
0.050 

1.000 

1.000 
0.003 
0.011 
0.160 
0.001 
0.050 
0.267 

0.267 

0 . 2 1 6  
0.786 

0.029 
0.009 
0.001 
0.003 

0.420 
0.050 

0.078 

0.755 
0.003 
0.011 
0.160 
0.001 
0.050 
0.267 

0.267 

0.702 
0.057 

ERT-2 vs. 
ERT-4 & ERT-5 

0.082 
0.004 
0.001 
0.002 

0.635 
0.030 

0.267 

0.856 
0.002 
0.006 
0.114 
0 . 0 0 1  
0.030 
0.207 

0.207 

0.342 
0.179 

< H 2 
o 
o NJ 

<T| 



TABLE 9 (CONTINUED) 

Taxa Probability R-Square 
- Contrast Prnhahil itv 
tKi-Z vs. ERT-2 vs! ERT-2 vs. 

ERT-4 ERT-5 ERT-4 & ERT-5 

* statistically significant at P<.05 

< H 3 
o o t\J 



11 * TEN DAY SOLID PHASE TOXICITY TEST RESULTS 
VINELAND CHEMICAL SITE, VINELAND, NJ 

May 5, 1988 

Test 

Hvalell? azteca 
percent survival 

* « Sample Location 81a<?kwgter Pr^nrh Maurice pw CRT.5 CDT A rAr-? ,Lg ERT-4 ERT-5 ERT-6 ERT-8 

93 42* 76 91 93 

Control** 

38 

Daphnia maona 
percent survival 
number young 

H. azteca/p. maona 
H- azteca 
percent survival 

B- maona 
percent survival 
number young 

85 100 
129 124 

100 

80 
58 

15 
50 

118 

65 
143 90 

87 85 
262 100 

427 

85 100 100 20 
25 
9 80 

56 65 
249 45 

52 

* - significant P<0.05 
** - see text 

< w 2 
o o 

<t\ <t\ 



TABLE 10- NUMERIC AND PERCENT COMPOSITION BY FUNCTIONAL FFFDTNr 
GROUPS OF BENTHIC INVERTEBRATES COLLECTED FROM 

THE BLACKWATER BRANCH AND MAURICE RIVER 

VINELAND CHEMICAL SITE, VINELAND, NJ 
May 5, 1988 

Functional 
Feeding 
Group 

Shredders 
Collectors 
Scrapers 
Predators 
Piercers 
Miscellaneous 
Omnivores 

Total 

Sample Location 

ERT-2 
Blackwatpr fifflnrK 

No. 

6.5 

5.5 

2 

6 

0 

3 

23 

28 
24 

9 
26 

13 

ERT-4 
No. % 

0 

3 

0 

4 

3 

4 

14 

21 

29 

21 

29 

ERT-5 
No. % 

0 

3 

0 

3 

1 

4 

1 1  

27 

27 

9 

37 

ERT-6 
No. 

1 
4 

3 

9 

1 

Maurice River 

5 

23 

ERT-8 
No. % 

4 0.5 3 
18 6 35 
13 1.5 9 
39 5 29 
4 0 -

22 4 24 

17 

\ 

< H 2 
o o to 

ay -j 
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APPENDIX M 

NJDEP 1979 SAMPLING EFFORT 



Sit* f Site Description 

RtatKWATr R_BRANCH i 
'• M«M Drive (Control) 
'• Near Cheailcal Co. 
1. Near Chemical Co. 
4. HI 11 Road 
5. Mauri re River Road 

MAURICE RIVER ABOVE UNION LAKE 

6. Garden Road (Control) 
'• Almond Road (Rearli) 
A. Land I a Avenue 

1.11 tie Robblna Brook 
(Cont rol) 

10. Sherman Avenue 

UNION LAKE 

11. 
12. 
11. 
14. 
15. 

16. 

1 2 .  

Behind Inland 
Near Eatern Shoreline 
Behind Inland 
Near Western Shorellm 
Near Svaap on West 
Shore 

Where Mill Creek 
enters Lake 

Deepest Portion of 
take bp the Dam 
Spillway 

(-) " Analysis not per formed 
(•) • From Chemical C<mpany 

TABLE I 
Water and Sediment Reaulta (or 

DRAFT 
All Variables 1rom Al1 SI ten 

Total Total 
Percent Total Araente Araenlc 

•River* Percent Percent Percent OrRanlc Iron In Water In Sedli 
Mile Sand Slit Clay Hat t er (UR/I) (UR/I) (UR/I) 

15.460 18590.000 0.006 11.000 
0.0 41.000 27.000 10.000 16.410 15491.000 0.464 1518.000 
0. 100 - - - 59.160 9659.000 11.200 21160.000 
0.400 - - - 46.740 4050.000 1.990 1110.000 
1. KM) SO.000 24.000 76.000 44.670 19865.000 1.150 5520.000 

_ 25.000 55.000 70.000 19.160 29525.000 0.002 21.000 2.600 7S.0INI I4.INI0 11.OOO 24.460 - 0.574 610.0 
2.900 - - - 51. 790 10618.000 0.171 2576.000 1.900 100.000 0.0 0.0 0.640 1816.000 0.004 1.000 
7.600 - - - 19.770 - 0.261 5704.000 

B.600 46.680 28411.000 0.266 561.000 a.900 6.000 28.000 66. OOO 40.590 12211.000 0.242 177.000 
9.400 54.000 19.000 77.000 24.560 11117.000 0.222 267.000 
10.200 - - - 1. 720 419.000 0.225 14.000 
9.700 - - - 1.120 178.000 0.249 11.000 
10.000 24.000 44.000 12.000 60.540 9659.000 0. 192 56.000 
10.800 1.0 16.0 61.0 41.100 14628.000 0.2]tf 478.000 

too 



8lte * Site Description 

J'1 River Channel 
'* River Channel 
48• River Channel 
49- River Channel 
I.*0- R»y Rnt ton 

(Dred|rd Channel) 
"• Ray Button 

(UNDISTURBED) R 

t" 
River* 
Nile 

Percent 
Sand 

Percent 
Slit 

17.600 
11.500 

45.000 25.000 
14.500 
,15.800 
15.800 

4.000 
1.000 
11.000 

22.000 
56.000 
49.000 

15.800 0.0 30.000 

<-> - Analpnla not perforaed 
(•) - Fron Chenlral Coagiany 

IZ.II 200 «IA 

Percent Total 
Percent Organic Iron 
—CI"T Hatter (ug/1) 

total 
Araenlc 
In Hater 
(u«/I) 

Total 
Araenlc 
in Sedlnent 
Coa/I) 

0.018 2).000 
0.074 10.000 
0.019 14.000 
0.016 50.000 
0.018 26.000 

0.017 44.000 

°-00° 5.160 911).000 
7.710 10024.000 

4000 I/.550 4971.000 
1 000 11.720 
0.000 7.710 

0 000 '-WO 12)81.000 



II' 

Kite i Site Description 
diver* 
Nile 

Percent 
Sand 

Percent 
Slit 

MAI IB ICF RIVF.B F: STUART BELOW UNION |j\KE 
• IR. 
I l9' 
I 70. I 7I-
I ?z' 
I 71 
I 
I 
I 26. 
27. 
in. 
29. 

10. 
11. 
12. 
II. 
J*. 
IS. 
lb. 
II. 
18. 

19. 
40. 
41. 
42. 
41. 
44. 

45. 

River Channel |1.400 
River Channel 11.600 
Cut-ofI Meander of 14.100 
River Channel I 

Tlilal Mud Flat 14.400 
Headwater of Tidal 14.100 Cliann'i J 
Tidal <K^ah 15.000 
Tidal Harsh 15.800 
Foot of Abandoned I5.R00 
Dyhe 

Headwater of Tidal 16.100 
ChanneI 

Tidal Hod Flat 16.100 
Hlvor Channel 11.000 
Dyked Area; Disturbed 17.600 
Tidal Harsh 

Hanantlco Creek IS.100 
River Channel IB.500 
Tidal Mud Flat IS.700 
Tidal Harsh 18.600 
River Channel 19.800 
Tidal Harsh 20.700 
River Channel 20.800 
Tidal Hud Flat 21.100 
Headwater of Tidal 22.600 
Channe1 

Mouth or Tidal Cliannt 1 24.900 
Mouth of Tidal Cliannt 1 24.700 
River Channel 26.500 
Foot of Abandoned Dyke 28.150 
Tidal Marsh 27.500 
Headwater of Tidal 27.500 
Channel 

Mouth of Tidal Chann*1 10.600 

90.000 
57.000 

74.000 
94.000 

91.000 

7.000 

87.0OO 

21.000 
19.1100 0.0 81.000 
1.000 

1.000 
98.000 
1.000 
1.000 

15.000 

1.000 28.000 

12.000 
4.000 

4.000 

60.000 

6.000 

45.000 
*5.000 
20.000 
6.000 
12.000 

47.000 
0.0 
SI. 000 
14.000 

16.000 

(-) " Analysis not p« rforaed 
1*1 * It on Chculcal Conpany 

200 NIA 

Perrent Total Arsenic Arsenic 
Percent Organic Iron l„ |(| Sedtuent 

M-£ttrr ("S/O (uj/l) CUB/1) 

7.000 
15.000 

14.INN) 
2.000 

5.000 

11.000 

7.000 

17.000 
16.000 
80. 0O0 
11.000 
6 7.000 

52.00(1 
2.000 

IR.INN1 
65.000 

1.200 
17.750 
14.9 70 

6.540 
I. 190 

14.760 
1.920 
0.420 

21.800 

15.980 
1.400 
0.910 

0.490 
9. 120 

17.510 
6.090 
0. 7 70 
1.570 

11.720 
14.710 
11.700 

7.070 
14.160 
0.070 
5.640 

11.780 
21.060 

4192.000 
20594.000 
17112.000 

4010.000 
1191.000 

741.000 

11122.000 

2660.000 
4010.000 

1276.000 
11104.000 
4719.000 

4725.000 
8745.000 

76555.000 
10188.000 

7817.000 
10915.000 
100.000 

8748.000 
18041.000 
17112.000 

0.217 
0.152 
0.212 

0.210 
0.180 

0.215 
0.222 
0.115 

0.12] 
0.111 
0.111 
0.1 II 
0.015 
0.091 
0.088 
0.099 
0.086 ' 
0.082 
0.079 
0.067 
0.07) 

0.047 
0.082 
0.049 
0.0)9 
0.009 
0.045 

57.000 
19.000 
116.000 , 
90.000 
13.000 

256.000 
12.000 
5.000 

166.000 

102.000 
19.000 
44.000 

5.000 
21.000 
81.000 
21.000 
14.000 
16.000 
76.000 

128.000 
107.000 

12.000 
40.000 
27.000 
15.000 
125.000 
91.000 

11.040 11117.000 0.0)0 28.000 
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